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I t  i s  f o r  t h e  f i r s t  t i m e  now t h a t  we s u r v e y  t h e  c u r r e n t  
a c t i v i t y  a n d  r e s u l t s  o f  ATOMKI i n  t h e  f o r m  o f  a n  A n n u a l  Report .  
T h i s  R e p o r t  i s  a  s u c c e s s o r  o f  t h e  a n n u a l  p u b l i c a t i o n  l i s t s  
i s s u e d  up t o  l a s t  y e a r .  T h e  l a t e s t  n u m b e r s  o f  t h e s e  l i s t s  do 
a l r e a d y  c o n t a i n  a b s t r a c t s  o f  some p a p e r s ,  w h i c h ,  i n  an  e x ­
t e n d e d  f a s h i o n ,  c o n s t i t u t e  t h e  m a in  b o d y  o f  t h i s  R e p o r t  a s  
w e l l .  I n  t h e  A n n u a l  R e p o r t  we w i s h  t o  g i v e  m ore  d e t a i l e d ,  
c o m p r e h e n s i v e  a n d  u p - t o - d a t e  i n f o r m a t i o n  o n  o u r  a c t i v i t y .
A p a r t  f o r m  s t a t u s  r e p o r t s ,  w h i c h  g i v e  a c c o u n t  o f  t h e  
p r o g r e s s  o f  t h e  m a j o r  e x p e r i m e n t a l  f a c i l i t i e s  a n d  p r o j e c t s ,  
t h e  m a in  p a r t  o f  t h i s  R e p o r t  c o n s i s t s  o f  t h e  l i s t  o f  p u b l i ­
c a t i o n s  s u b m i t t e d  o r  p u b l i s h e d  i n  1 9 8 2 .  The t i t l e s  a r e  s u p ­
p l e m e n t e d  w i t h  t h e  p l a c e  o f  a p p e a r a n c e  o r  s u b m i s s i o n ,  an d  
i n  m o s t  c a s e s  w i t h  e x t e n d e d  a b s t r a c t s .  To c o m p l e m e n t  t h e  
a c c o u n t  o f  o u r  a c t i v i t y ,  we a l s o  e n t e r  i n f o r m a t i o n  on  t h e s e s  
a n d  s c i e n t i f i c  l e c t u r e s .  To  u n i f y  t h e  p r e s e n t a t i o n  a n d  f a c i l ­
i t a t e  t h e  u s e  o f  t h i s  R e p o r t ,  a l l  m a t e r i a l  i n c l u d e d  i s  w r i t t e n  
i n  E n g l i s h ,  i n d i c a t i n g  a l s o  t h e  o r i g i n a l  l a n g u a g e  o f  t h e  p u b ­
l i c a t i o n  .
The m a t e r i a l  i s  o r g a n i z e d  a c c o r d i n g  t o  t h e  f o l l o w i n g  
m a i n  s u b j e c t s :  n u c l e a r  p h y s i c s ,  a t o m i c  p h y s i c s ,  a n a l i t i c a l  
a p p l i c a t i o n  o f  a t o m i c  a n d  n u c l e a r  m e t h o d s  ( i n  i n d u s t r y ,  
a g r i c u l t u r e ,  b i o l o g y ,  m e d i c a l  s c i e n c e s ,  e t c . ) ,  e a r t h  
s c i e n c e s ,  e n v i r o n m e n t a l  r e s e a r c h  a n d  d e v e l o p m e n t  o f  v a r i o u s  
m e t h o d s  an d  i n s t r u m e n t s .  A t  t h e  e n d  o f  t h e  R e p o r t  t h e  l i s t  
o f  t h e  S e m i n a r s  o f  t h e  I n s t i t u t e  h e l d  i n  1982 a r e  a l s o  
i n c l u d e d .
I n  t h e  f u t u r e  we i n t e n d  t o  c o n t i n u e  t h e  p u b l i c a t i o n  o f  
A n n u a l  R e p o r t s .  We h o p e  t h a t  by  g i v i n g  a  m ore  c o m p l e t e  
p i c t u r e  o f  t h e  a c t i v i t y  a n d  r e s u l t s  o f  ATOMKI, we i m p r o v e  
o u r  c o m m u n i c a t i o n  w i t h  t h e  o u t s i d e  w o r l d .
The e d i t o r  t h a n k s  R. G. L o v as  f o r  h i s  c o n t r i b u t i o n  t o  
t h e  e d i t o r i a l  w o r k ,  a n d  t h a n k s  M rs .  D a r i n  f o r  c o m p i l i n g  t h e  
m a t e r i a l  o f  t h i s  A n n u a l  R e p o r t .




MICROSCOPIC DESCRIPTION OF ?LI  AND ?BE FOR THE 
DWBA TREATMENT OF CLUSTER TRANSFER REACTIONS
K. F. P á l, R. G. Lovas, M. A. Nagarajan*, B. Gyarmati and T. V ertse
#Daresbury Laboratory, Daresbury, Warrington, UK
Subm itted  t o  N uclear P h y s ic s  A
The r e l i a b i l i t y  o f  ( 7L i , t ) r e a c t io n s  as sp e c tro s c o p ic  to o ls  depends on th e  
goodness o f  th e  7L i wave fu n c tio n s  used . T h is fu n c tio n  e n te r s  in to  th e  DWBA 
am plitude th rough  th e  p o te n t ia l  o v e r la p 1)
Ф (г )= (7 ! /3 !4 !  )^<Фа Ф-£ I Va _t  1Фь1 >r ,
where ф a re  th e  (an tisy m m etrized ) i n t e r n a l  wave fu n c tio n s , V i s  th e  sum 
o f  th e  in te m u c le o n  fo rc e s  t h a t  a c t  between th e  two frag m en ts , and r  i s  th e  
d is ta n c e  o f  t h e i r  c.m. The u su a l phenom enological approach p o s tu la te s  a  
lo c a l  two-body fo rc e  U . ( r )  and re p la c e s  ф by ф, ( r)=U _ , ( r ) u ( r ) ,  where u 
i s  a  b o u n d -s ta te  wave fu n c tio n  i n  U . A p re v io u s  rrodel- t due to  Kubo and 
H ira ta 2 ) (KH) used  th e  r e s u l t  o f  a  m ic roscop ic  c a lc u la t io n  to  determ ine 
the  shape o f  U ^ , .  B u t ,  t o  our  know ledge, no a tte m p t has been made to  
c a lc u la te  ф d i r e c t l y  from th e  N-N fo rc e  and th e  co rresp o n d in g  m icroscop ic  
wave fu n c tio n  o r  t o  j u s t i f y  th e  u se  o f  a  lo c a l  U . We r e p o r t  now on ou r 
c a lc u la t io n  o f  ф i n  th e  g e n e ra to r  c o o rd in a te  model1" (GCM) and i t s  a p p l ic a t io n  
to  th e  12C(7L i , t )  0 ( 0 + , 6.05 MeV) t r a n s i t i o n .  In  th e  GCM th e  7Li was assumed 
to  be composed o f  u n d is to r te d  a and t  c lu s t e r s  o f  eq u a l s i z e 3) .  In  t h e  exam­
p le  to  be shown th e  Volkov 21*) p lu s  Coulomb fo rc e  was used a d ju s te d  to  re p ro ­
duce th e  ex p e rim en ta l s e p a ra tio n  e n e rg y , and ф was c a lc u la te d  e x a c tly  w ith
th e  Coulomb fo rc e  ex c lu d ed  from V . .a - t
The f ig u re s  compare th e  GCM and KH p o te n t i a l  o v e rla p s  and th e  DWBA 
c ro ss  s e c t io n s  th e y  p roduce . The o v e rla p s  a re  v e ry  d i f f e r e n t .  We found th a t  
the  perform ance o f  s im p le  smooth U p o te n t ia l s  in  rep ro d u c in g  ф i s  poor 
in  g e n e ra l . We recommend th e  use  o ?  o u r p o te n t i a l  o v e rla p  in  f u r th e r  an a ly ses  
o f  ( 7L i , t ) ,  ( 7L i , a )  and th e  in v e r s e  p ro c e sse s . Both t h i s  and th e  a+ 3He po ten ­
t i a l  o v e rla p  a re  a v a i la b le  in  form s easy  to  ap p ly  b o th  in  LOLA and DWUCK5. 
R eferences
1) R.G. Lovas, К. F. P á l and M. A. Nagara j a n , c o n tr ib u t io n  to  t h i s  volume
2) K . - I .  Kubo and M. H ir a ta ,  N uci. Phys. A187 (1972) 186
3) V. K. Sharma and M. A. N ag ara jan , D aresbury p r e p r in t  DL/NUC/P 124T (1980)
4) A. B. Volkov, N u c l. Phys. _74 (1965) 33
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GENERATOR-COORDINATE CALCULATION OF THE POTENTIAL 
OVERLAP FOR THE DWBA DESCRIPTION OF CLUSTER TRANSFER REACTIONS
R. G. Lovas, К. F. P ál and M. A. Nagarajan*
#Daresbury Laboratory, Warrington, UK
Subm itted  to  N uclear P h ysics  A
The ШВА am plitude o f  th e  A(a,b)B (a=b+x) p ro cess  in v o lv es  th e  p o te n t ia l
o v e rla p  ф(г )=(а! /Ь!х!)^<фкф |VK |ф > , (1)' TbTx b -x  Ta  r ’ 4 '
where ф a re  an tisym m etrized  in te r n a l  wave fu n c tio n s  and i s  th e  sum o f
in te m u c le o n  fo rc e s  betw een b and x . A b e s t  means o f  de te rm in in g  ф i s  from 
th e  g e n e ra to r  c o o rd in a te  model (GCM) f o r  a ,  in  which th e  t r i a l  fu n c tio n s  i s  
sc h e m a tic a lly
4^=/dSS2f°  2+ d is to r t io n  te rm s, (2)
where ф^ and ф , which a re  c.m. f a c to r s  tim es and ф r e s p e c t iv e ly ,  a re  
p inned  down a t  th e  d is ta n c e  o f  S from each o th e r ,  A. x i s  th e  i n t e r c l u s t e r  
a n tisy m m etriz e r , and f ° ( S )  i s  th e  GCM am p litu d e . In  g e n e ra l , i t  i s  d i f f i c u l t  
to  compute because o f  i t s  asym m etric form.
We have e la b o ra te d  two ex ac t and two approxim ate methods f o r  e v a lu a tin g
( l ) .  We a p p lie d  them to  7Li composed o f  a  and t  c lu s t e r s  o f  eq u a l s iz e  r e p ­
re s e n te d  by harm onic o s c i l l a t o r  ( h . o . )  wave fu n c tio n s  (see  K. F. P á l e t  a l . , 
c o n tr ib u t io n  to  t h i s  volum e).
One o f  th e  e x ac t p rocedu res i s  a  d i r e c t  e v a lu a tio n  o f  (1) in  term s o f  
J a c o b i c o o rd in a te s , th e  o th e r  i s  a  double F o u r ie r  tra n s fo rm a tio n  te ch n iq u e . 
Both have proved to  be f e a s ib le .  The app rox im ations a re  s im p le r  in  t h a t  th e  
o n ly  asym m etric e x p re ss io n  th ey  in v o lv e  i s  ф (г )=(а! /Ь!х ! )^<ф ,ф  |ф >. They 
a re  fo rm u la ted  as  x a
:H >-T, )ф0(г)x b - x /ru ' ( I )ф(г)  = (Еа -сНL>-
<t>(r)^T.b]fdSSzf d S , S , 2 f }\ S ) Í V ^ S , S ’ )-<y] >-<\/x >^ f0( S i )\pN( r ) ,  ( I I )JN --------------* '  '*b '
where T  i s  th e  r e l a t i v e  k in e t ic  en erg y , th e  e x p e c ta tio n  v a lu es  a re  to  be 
tak en  f o r  th e  g . s .  o f  th e  n u c le i  concerned , V i s  th e  p o te n t ia l  k e rn e l ,  and 
th e  sum runs o v e r th e  s t a t e s  N o b ta in e d  in  th e  d ia g o n a l iz a t io n  f o r  a  p a r t i c ­
u la r  s p in - p a r i ty .
The f ig u re s  shew 
th e  e x ac t and ap­
proxim ate  ф th a t
in c lu d e  in  V .a - t
b o th  th e  n u c le a r  
and th e  Coulomb 
term  and th e  r e ­
s u l t in g
12C(7L i , t ) 160(0+,
6.05 MeV) c ro s s  
s e c t io n s .  As we 
s e e , method I  i s
ex trem ely  a c c u ra te . S ince  th e  on ly  approx im ation  in  i t  i s  Н^ф.-<Н^>ф, ,
H ф ~<Н >ф , a p p lie d  to  th e  l e f t  in  ( 1 ) ,  i t  can be improved Dby o p tim iz ir
th e  h . o .  p a ram e te r, and can be g e n e ra liz e d  to  d i s to r t i o n  te rm s. I t  i s  th u s  
u s e fu l  f o r  more com plicated  cases  as  w e ll .
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PSEUDO-BOUND WAVEFUNCTIONS IN THE 
GENERATOR-COORDINATE METHOD
R. G. Lovas, M. A. Nagarajan#
*Daresbury Laboratory, Daresbury, Warrington WA4 4AD, England
* * » t > •
D aresbu ry  L abora to ry  p r e p r in t  (DL/NUC) 134T (1981) 33 p.
J o u r n a l  o f  P hysics A 15 1982 2383-2400.
The method o f  u s in g  s q u a r e - in te g r a b le  t r i a l  fu n c tio n s  f o r  r e p re s e n tin g  
re so n an t and s c a t t e r i n g  s t a t e s  i s  ad ap ted  to  th e  g e n e ra to r -c o o rd in a te  de­
s c r ip t io n  o f  tw o - c lu s te r  sy stem s. N um erical t e s t s  in  an e x a c t ly  so lu b le  
tw o -p a r t ic le  m odel in d ic a te  t h a t  th e  method i s  s u i ta b le  f o r  lo c a t in g  a  re s o ­
nance and i s  s u r p r i s in g ly  a c c u ra te  in  p r e d ic t in g  s c a t t e r in g  phase s h i f t s .
The method i s  shown to  be c lo s e ly  r e l a t e d  to  th e  Kohn v a r ia t io n a l  s c a t t e r in g  
form alism  used  i n  th e  framework o f  th e  g e n e ra to r -c o o rd in a te  method.
VARIATIONAL APPROACH TO RESONANT STATES OF 
MANY-PARTICLE SYSTEMS
Giraud, B. G .# , M ih a ilov ic , M. V .** , Lovas R. G ., Nagarajan, M. A.**
* D ivis io n  de la  Physique, CEA-CEN Saclay , B.P. 2 . ,
F-91190 G if-su r -Y v e tte , France
**Stefan I n s t i t u t e ,  E. Kardel j  U n iv e r s ity , 6100 L jubljana,
P.O.Box 19 9 /IV . Y ugoslavia
D aresbu ry  L ab o ra to ry  p r e p r in t  (DL/NUC) 134T (1981) 29 p .
A nnals o f  P h y s ic s , 140 (1982) 29-44.
A v a r ia t io n a l  app roach  i s  p roposed  f o r  th e  approxim ate d e s c r ip t io n  o f  de­
cay in g  s ta t e s  r e p re s e n te d  by Gamow fu n c tio n s . The method i s  s u i te d  to  
d e sc r ib in g  m a n y p a r tic le  system s w ith  antisym m etry1.. I t  i s  shown t h a t ,  in  
com bination w ith  a  g e n e ra to r -c o o rd in a te  b a s i s ,  i t s  a c tu a l  a p p l ic a t io n  i s  as 
f e a s ib e l  as an o rd in a ry  bounds t ä t e  g e n e ra to r -c o o rd in a te  c a lc u la t io n .  Model 
c a lc u la t io n s  r e v e a l  t h a t ,  as an approxim ate  m ethod, i t  has v e ry  fav o u rab le  
p r o p e r t i e s .
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MICROSCOPIC POTENTIAL OVERLAP FOR ( 7L i , t )  REACTIONS 
Pál К. F . , Lovas R. G ., V ertse T.
C o n tr ib u tio n s  to  th e  I n te r n a t io n a l  C onference on 
N ucleus-N ucleus C o ll is io n s ,  E a s t L ansing , 
M ichigan, Septem ber, 1982
METHODS FOR THE MICROSCOPIC CALCULATION OF THE 
POTENTIAL OVERLAP IN THE DWBA DESCRIPTION OF 
MULTIPARTICLE TRANSFER REACTIONS
L o v a s  R. G . , P á l  К. F . and N a g a r a ja n , M. A .*  
* D a r esb u r y  L a b o r a to r y , D a r e s b u r y , W a r r in g to n  WA4 4AD
C o n t r i b u t i o n s  t o  t h e  I n t e r n a t i o n a l  C o n f e r e n c e  
on  N u c l e u s - N u c l e u s  C o l l i s i o n s ,  E a s t - L a n s i n g , 
M i c h i g a n ,  S e p t e m b e r ,  1982
SHAPE OF THE a POTENTIALS IN THE DISTORTED-WAVE 
BORN APPROXIMATION DESCRIPTION OF a TRANSFER
B. Gyarmati, К. F. P á l and T. V ertse
P h y s ic a l Review 26, 1982, pp. 2674-2677
From many cases  co n sid e red  i t  i s  concluded th a t  th e  e x ac t shape o f  th e  
e q u iv a le n t deep a t t r a c t i v e  a-A  and a -d  p o te n t ia l s  does n o t a f f e c t  a p p re c i­
ab ly  th e  d is to r te d -w a v e  Bom approx im ation  c ro s s  s e c t io n  o f  th e  A(6Li ,d)B  
r e a c t io n .
LOW-ENERGY PROTON SCATTERING AND THE NUCLEON
EFFECTIVE MASS 
B. Gyarmati
I n s t i t u t e  o f  P h y s ic s , 8bo Akademi, Turku, 
O ctober 28, 1982.
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ON THE MOMENT OF I N E R T IA  IN DEFORMED BA- XE NUCLEI 
AS DEDUCED FROM GAMMA-GAMMA ENERGY CORRELATION EXPERIMENTS
Th. L in d b la d * , L. H i ld in g s s o n * ?  D . J e r r e s t a m * ,
A. K a l l b e r g * ,  A. J o h n s o n * ,  C. J .  H e r r la n d e r * ,
W. K la m r a * * , A. K e r e k * , C. G. L in d á n * , J .  K o w n a ck i* * * ,
J .  B ia lk o w s k i* * *  and  T . V e r t s e
* R esea rch  I n s t i t u t e  o f  P h y s i c s ,  S -1 0 4  05  S to c k h o lm , Sw eden  
**C halm ers U n i v e r s i t y  o f  T e c h n o lo g y ,  G o th en b u r g , Sweden  
* **  I n s t i t u t e  f o r  N u c le a r  R e se a r c h  ( I B J )  S w ie r k , P o la n d
N u c l e a r  P h y s i c s  A 3 78 ( 1 9 8 2 )  3 6 4 - 3 7 4
The Y-rays fo l lo w in g  re a c t io n s  in duced  by bombarding t a r g e t s  o f  
12 0 5 12 2gn ppg jvjeY 12C -io n s  a r e  in v e s t ig a te d  u s in g  s ix  N al(T l) d e te c to r s
i n  a  tw o-d im ensional co in c id en ce  arrangem ent. E xperim en ta l e n e rg y -c o r re la ­
t i o n  sp ec tra  a re  e x t r a c te d  from  th e  o r ig in a l  co in c id en ce  m a tr ic e s . The 
e n e r g y -c o r re la t io n  s p e c tra  e x h i b i t  th e  f e a tu r e s  expec ted  f o r  r o ta t i o n a l  
n u c le i  and a re  u s e d  to  deduce in fo rm a tio n  on th e  moment o f  i n e r t i a  
СЛ 2 ) =Д1/Дш. The g r o s s  p ro p e r t ie s  o f  th e  b eh av io u r o f  5 t 2) in  th e  Ba-Xe 
re g io n  are d is c u s s e d  to g e th e r  w ith  i t s  in t e r p r e t a t i o n  w ith in  th e  cranked 
sh e ll-m o d e l (CSM) .
GAMMA-GAMMA ENERGY CORRELATIONS AND MOMENT 
OF INERTIA  IN LIGHT XE ISOTOPES
W. Klamra*, J . B ialkow ski*, C. J . Herr lander*, L. H ild ingsson * ,
D. Jerrestam *, A. Johnson*, A. Kerek*, J . Kownacki**, A. K allberg*, 
Th. L ind blad*, C. G. Lindán* and T. V ertse
* Re search I n s t i tu te  o f  P h y s ic s , Stockholm, Sweden 
* * In stitu te  fo r  Nuclear Research, Swierk, Poland
N u c le a r  Physics A391 (1982) 184-190
GAMOW, A PROGRAM FOR CALCULATING THE RESONANT STATE 
SOLUTION OF THE RADIAL SCHRÖDINGER EQUATION IN AN 
ARBITRARY OPTICAL POTENTIAL
T. V ertse, К. F. P ál and Z. Balogh*
* M athem atical I n s t i t u t e  o f  th e  Kossuth U n iv ersity ,
Debrecen
C om puter P hysics Coirm unications 27 (1982) 309-322
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DWBA CALCULATION OF THE CROSS SECTION OF THE 
12C ( 6 L I /D )  1 60 * ( 0 2  >6 - 05MEV) REACTION
B. Apagyi* and T. V ertse
* I n s t itu te  o f  P h y sics , T echnical U n iv ers ity , Budapest,
Hungary
A cta  P h ysica  Academiae S c ien tia ru m  H ungaricae ,
Tomus 51 (1 -2 ) pp . 171-176 (1981)
Exact f i n i t e  range ШВА c a lc u la t io n  perform ed f o r  th e  r e a c t io n  12C(6Li ,d)  
160 * /6 .0 5 /  rep roduces s a t i s f a c t o r i l y  th e  18 MeV ex p e rim en ta l c ro s s  s e c tio n  
and y ie ld s  a  value o f  0 .17  f o r  th e  p ro d u c t o f  th e  sp e c tro s c o p ic  f a c to r s .
A com parison o f  th e  r e s u l t s  w ith  two approxim ate d e s c r ip t io n s  shows th a t  th e  
f i n i t e  range e f f e c t s  induce more o s c i l l a t i o n s  in  th e  a n g u la r  d i s t r i b u t io n  
and d ep ress  th e  maxima a t  medium and backward a n g le s . A f i n i t e  range  c o r­
r e c t io n  c a lc u la t io n  w ith  1 .5  fm f o r  th e  f i n i t e  range  p a ram ete r i s  a cc e p tab le  
f o r  d e sc r ib in g  th e  ex p erim en ta l d a ta .
THE POTENTIAL SEPARABLE EXPANSION AS APPLIED TO 
CALCULATING ORBITALS IN A DEFORMED POTENTIAL
B. Gyarmati and A. T. Kruppa
N u clea r P hysics A378 (1982) 407-417
I t  i s  r ig o ro u s ly  proven th a t  so lv in g  th e  o n e - p a r t ic le  S ch rö d in g e r o r  
S turm ian  eq u a tio n  w ith  a  deformed p o te n t i a l  by u s in g  a  se p a ra b le  expansion  
o f  th e  p o te n t i a l  (PSE method) i s  e q u iv a le n t to  th e  coupled e q u a tio n  method. 
Comparisons w ith  v a rio u s  methods t h a t  s t a r t  from s p h e r ic a l  b a se s  re v e a l 
t h a t  th e  very  f l e x ib le  PSE method combines t h e i r  main advan tages w ith o u t 
b e in g  i n f e r i o r  from th e  co m p u ta tio n al p o in t o f  view .
INVESTIGATION OF AN APPROXIMATION 
ON THE SEPARABLE EXPANSION OF THE 





Diploma work, K ossuth U n iv e rs i ty , D ebrecen, 1982
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QUAS I MOLECULAR AND CLUSTER STATES OF LIGHT NUCLEI 
AS EXAMPLES OF INTERMEDIATE STRUCTURE
J .  C seh
S u b m i t t e d  t o  J o u r n a l  o f  P h y s i c s  G.
The q u a s i m o l e c u l a r  a n d  c l u s t e r  s t a t e s  o f  l i g h t  n u c l e i  a r e  
f r e q u e n t l y  i n t e r p r e t e d  i n  t e r m s  o f  i n t e r m e d i a t e  s t r u c t u r e .  I t  
m e a n s  t h a t  a  g r o u p  o f  s t a t e s  o f  t h e  sam e  s p i n  a n d  p a r i t y  i s  
t h o u g h t  t o  b e  f o r m e d  b y  t h e  f r a g m e n t a t i o n  o f  a  s i m p l e  s t a t e .
T h e  s t r e n g t h  o f  t h e  i n t e r a c t i o n  t h a t  c o u p l e s  t h e  s i m p l e  s t a t e  
t o  t h e  b a c k g r o u n d  s t a t e s  a n d  t h e  p a r a m e t e r s  o f  t h e  s i m p l e  s t a t e  
a r e  q u a n t i t i e s  w h i c h  h a v e  g r e a t  i m p o r t a n c e  f r o m  t h e  p o i n t  o f  
v i e w  o f  t h e  v a r i o u s  m o d e l s .
I n  t h e  p r e s e n t  w o r k  some g r o u p s  o f  m o l e c u l a r  a n d  c l u s t e r  
s t a t e s  o f  l i g h t  n u c l e i  h a v e  b e e n  a n a l y s e d  i n  o r d e r  t o  d e t e r m i n e  
t h e s e  p a r a m e t e r s .  I n  e a c h  c a s e  s e l e c t e d  f o r  t h i s  i n v e s t i g a t i o n ,
i . e .  t h e  4 + , 6 + an d  8 + r e s o n a n c e s  o f  t h e  12C+1 2 C s y s t e m  [ 1 ] ,  
t h e  j  and  i*" c l u s t e r  s t a t e s  o f  19F [ 2 ] ,  a n d  0 r e s o n a n c e s  f r o m  
t h e  a s c a t t e r i n g  on 2 ‘‘Mg [ 3 ]  an d  21*Mg [ 4 ] ,  t h e  e x p e r i m e n t  sh o w s  
e v i d e n c e  f o r  t h e  e x i s t e n c e  o f  i n t e r m e d i a t e  s t r u c t u r e .  The d a t a  
w e r e  a n a l y s e d  w i t h  two d i f f e r e n t  m e t h o d s  [ 5 , 6 ] ,  b u t  t h e  r e s u l t s  
o b t a i n e d  on  t h e  two w a y s  a r e  v e r y  c l o s e  t o  e a c h  o t h e r  i n  a l l  
c a s e s .  T h e r e  a r e  some common f e a t u r e s  i n  t h e  r e s u l t s :  ( i )  t h e  
s p r e a d i n g  a l w a y s  e x c e e d s  c o n s i d e r a b l y  t h e  e s c a p e  w i d t h ,  ( i i ) t h e  
a v e r a g e  s q u a r e d  m a t r i x  e l e m e n t s  o f  t h e  c o u p l i n g  i n t e r a c t i o n s  
a n d  t h e  a v e r a g e  s q u a r e d  l e v e l  d i s t a n c e s  a r e  r o u g h l y  c o m p a r - a b l e , 
( i i i )  t h e  s p r e a d i n g  w i d t h s  ( a v e r a g e d  s q u a r e d  m a t r i x  e l e m e n t s )  
a r e  n e a r l y  t h e  same f o r  s t a t e s  i n  t h e  same s y s t e m  o f  d i v e r s e  
a n g u l a r  m o m e n t a .
R e f e r e n c e s
[ 1 ]  H. V o i t , W. G a l s t e r ,  H. F r ö c h l i c h ,  a n d  P .  D ück ,
P r o c .  I n t .  C o n f .  o n  R e s o n a n t  B e h a v i o u r  o f  
H e a v y - I o n  S y s t e m s ,  1 9 8 0 ,  e d .  b y  G V o u r v o p o u l o s
[ 2 ]  H. T. F o r t u n e ,  J .  P h y s . G: N u c l .  P h y .  _5 ( 1 9 7 9 )  381
[ 3 ]  J .  C s e h ,  E .  K o l t a y ,  Z .  M á t é ,  E .  S o m o r j a i ,  a n d
L. Z o l n a i , N u c i .  P h y s .  A385 ( 19 82 )  4 3
[ 4 ]  P.  R u s s e l ,  W.E. T a y l o r ,  F .  E .  Dunnám,  a n d  H. A. 
van R i n s v e l t ,  N u c i .  P h y s .  A187 ( 1 9 7 2 )  449
L. V. N a m j o s h i ,  S .  K. G u p t a ,  M. K. M e h t a ,  a n d  S.  S.  
K e r o k a t t e , P h y s .  R e v .  C13 ( 1 9 7 6 )  915
[ 5 ]  W. M. M a c D o n a l d ,  P h y s .  Rev.  C20 ( 1 9 7 9 )  426
[ 6 ]  J .  E .  M o n a h a n ,  a n d  A. E].wyn, P h y s .  R ev .  L e t t .  2]0 
( 1 9 6 8 )  1 1 1 9
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ANALYSIS OF FRAGMENTED GQR IN THE 24tfG NUCLEUS
J . Cseh and I .  Fodor*
♦Central Research I n s t itu te  fo r  P hysics  
H-1525 Budapest 114, P.O.B. 49, Hungary
P roceed ings o f  th e  I n te r n a t io n a l  C onference 
on N u c lea r S t r u c tu r e ,  Amsterdam, 1982, p .  105 
KFKI R eport 1982-66
The fragm ents o f  th e  i s o s c a la r  g ia n t  quadrupole  reso n an ce  (GQR) found 
in  ( a , a ’ ) r e a c t io n  in  th e  2 4Mg [1 ] nuc leu s  have been a n a ly se d  by two d i f -  
- f e r e n t  methods developed by MacDonald [2 ] and Monahan-Elwyn [ 3 ] .  These 
methods p e rm it to  de term ine  th e  p o s i t io n ,  th e  sp read in g  w id th  and th e  
s t r e n g th  o f  th e  sim ple s t r u c tu r e  s t a t e  (doorway s t a t e )  mixed in to  th e  
n e ighbouring  more com plicated  s t a t e s  by th e  co u p lin g  in te r a c t io n .  In  t h i s  
way th e  p a ram eters  o f  th e  GQR were determ ined : th e  p o s i t io n  Ex =18.1 MeV, 
th e  sp read in g  w id th  Г * =3.0 MeV and a  s t r e n g th  o f  75 % o f  th e  energy 
w eigh ted  sum r u le  (EWSR) have been o b ta in e d , in  good agreem ent w ith  b o th  
o f  th e  m ethods.
The a n a ly s is  o f  d i f f e r e n t  r e a c t io n s  e x c i t in g  th e  same energy  re g io n  
o f  th e  2**Mg nuc leu s  have made p o s s ib le  to  compare them and have h e lp ed  to  
c l a r i f y  th e  q u e s tio n  o f  th e  c o r r e la t io n  betw een th e  d i f f e r e n t  ch an n e ls .
R eferences
[1 ] F. E. B e r tra n d , K. van d e r  Borg, A. G. D re n tje ,
M. N. H arakeh, J .  van d e r  P l i c h t ,  A. van d e r  Woude,
Phys. Rev. L e tt .  40 (1978) 635
K. van d e r  Borg, M. N. H arakeh, A. van d e r  Woude,
Nuci. Phys. A365 (1981) 243
[2 ] W. M. MacDonald, Phys. Rev. L e t t .  40 (1978) 1066
W. M. MacDonald, Phys. Rev. C20 (1979) 126
[3 ]  J .  E. Monahan, A. J .  Elwyn, Phys. Rev. L e t t .  20 (1968) 1119
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DYNAMICAL SYMMETRIES OF THE U ( 4 )  MODEL AND H IG H-LYING  
STATES IN THE 2 0 n E,  2 8 s i ,  AND 30s i  NUCLEI
J .  Cseh
S ubm itted  to  P h y s ic a l Review C
R ecen tly  an i n t e r a c t in g  boson model was p roposed  by I a c h e l lo  to  
d e sc r ib e  th e  n u c le a r  m o lecu la r s t a t e s  [ 1 ] .  T h is model has U(4) group 
s t r u c tu r e ,  and hence has two s im p le  l im i t in g  c a s e s ,  c a l le d  dynam ical 
sym m etries. These a re  c h a r a c te r i s e d  by th e  0 ( 4 ) 0 0 ( 4 ) 1 5 0 ( 3 )  and 
U ( 4 ) 5 U ( 3 ) 5 0 ( 3 )  g ro u p -c h a in s , r e s p e c t iv e ly .
In  o rd e r  to  e x p lo re  th e  a p p l i c a b i l i t y  o f  t h i s  model to  th e  s t a t e s  
o f  core + a - p a r t ic le  ty p e , th e  model s p e c t r a  have been compared w ith  
th o se  o b ta in e d  from a  s c a t t e r in g  on 1®0, 24Mg and 26Mg [ 2 , 3 , 4 ] .  In  th e  
f i r s t  s te p  [5 ]  th e  0 (4 )  l im i t  was used  f o r  th e  d e s c r ip t io n ,  as i t  i s  
g iv en  in  Ref. 1. In  th e  second s t e p ,  a f t e r  d e r iv in g  th e  co rresp o n d in g  
fo rm u lae , s im i la r  com parison was made w ith  th e  p re d ic t io n  o f  th e  U(3) 
symmetry.
F ig . 1. Comparison betw een th e  ex p e rim en ta l and th e o r e t i c a l  
spectrum . The sam ll crow ’s f e e t  on th e  ex p erim en ta l 
s id e  in d ic a te  th e  frag m e n ta tio n  o f  th e  " b o so n -s ta te s "  
due to  some deg rees  o f  freedom n e g le c te d  in  t h i s  
d e s c r ip t io n .
The 160+a system  d e f i n i t e l y  p r e f e r s  th e  0 ( 4 )  l i m i t ,  w h ile  in  th e
o th e r  c a s e s , where th e  ex p e rim en ta l s p e c t r a  a re  l e s s  com plete, th e re
a re  no such p re fe re n c e .
R eferences
[1 ]  F. I a c h e l lo ,  Phys. Rev. C23 (1981) 2778
[ 2 ]  F. A jzen b e rg -S e lo v e , N uci, y h y s . A300 (1978) 163
[3 ]  J .  Cseh, E. K o ltay , Z. M áté, E. S om orja i, L. Z o ln a i,
N uci. Phys. A385 (1982) 43
[ 4 ]  J .  P. R u s s e l l ,  W. E. T a y lo r , F. E. Dunnám, M. A. Van 
R in e v e lt ,  N uci. Phys. A187 (1972) 449
L. V. N am joshi, S. K. G upta, M. K. Mehta, S. S. K e rek a tte ,
Phys. Rev. C13 (1976) 915
[5 ]  J .  Cseh, C o n tr ib u tio n  to  th e  XXXII. Conf. on n u c le a r  
sp ec tro sco p y  and n u c le a r  s t r u c t u r e ,  K iev, 1982
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DYNAMICAL SYMMETRIES OF THE U ( 4 )  MODEL AND SOME 
HIG H-LYING  STATES IN LIGHT NUCLER
J . Cseh
E urophysics Study Conference on N uclear 
S tu r c tu re ,  C re te  28 Ju n e , 2 J u ly ,  1982
NUCLEAR STATES OF CORE+a~PARTICLE TYPE AND THE 
INTERACTING BOSON MODEL
J . Cseh
P roceed ing  o f  32nd C onference on N uclear 
S pectroscopy  and N uclear S t r u c tu r e ,  1982,
K iev, Nauka, Leningrad 1982, p.  242 
I z v .  Akad. Nauk. S e r. F iz .
( I n  R ussian)
ANALYSIS OF THE 24MG( 160 / 16 0 ) 2 4MG(2+ / 1 . 3 7  MEV) REACTION
T. Papp, J . Cseh, T. V ertse
Subm itted  t o  33rd C onference on N u c lea r Spectroscopy  
and N uclear S tr u c tu re ,  Moscow, 1983.
DESCRIPTION OF THE 24m g ( 1 6 o , 1 6 o ) 2 4 m g ( 2 + /  1 . 3 7  MEV) 
REACTION IN TERMS OF DIRECT PLUS RESONANCE CONTRIBUTIONS
T . Papp
Diploma work, K ossuth U n iv e rs i ty , D ebrecen, 1982 
( In  H ungarian)
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HADRON-NUCLEUS SCATTERING IN THE CONSTITUENT QUARK MODEL 
L. V égh ., В. Z. K cp eliov ich * , L. I .  Lapidus*
* J o in t I n s t i t u t e  fo r  N uclear Research, Dubna, USSR
J o u rn a l  o f  N uclear P h y sic s  _35 (1982) 1514-1529 
( In  R ussian )
An e ig e n - s ta te  method i s  c o n s id e re d  t h a t  en ab le s  one to  accoun t f o r  a l l  th e  
i n e l a s t i c  s c ree n in g  c o r re c t io n s  i n  e l a s t i c  h ad ro n -n u c leu s  s c a t t e r in g  and in  
th e  d i f f r a c t i o n  p ro c e s s e s . In  th e  two-component approx im ation  th e  th e o ry  
has two param eters -  th e  w eight o f  th e  a c t iv e  component o f  th e  c o n s t i tu e n t  
quark and th e  q u a rk -n u c leo n  i n t e r a c t io n  c ro s s  s e c t io n . These p a ram eters  a re  
de term ined  w e ll from  th e  d a ta  on th e  had ro n -n u c leu s  in te r a c t io n  t o t a l  c ro ss  
s e c t io n s .  The h ad ro n -n u c leu s  e l a s t i c  s c a t t e r in g  d i f f e r e n t i a l  c ro ss  s e c t io n s ,  
th e  r e a l  p a r ts  o f  th e  s c a t t e r in g  a m p litu d e s , th e  three-pom eron  co u p lin g , 
th e  Ks -m eson-nucleus re g e n e ra t io n  am plitude  a re  c a lc u la te d  w ith  no f r e e  
p a ram eters  and a re  i n  a  good agreem ent w ith  th e  a v a i la b le  ex p erim en ta l d a ta .
RELATIONS BETWEEN POLARIZATION PARAMETERS IN THE
PROCESS N N ^ D
L. Végh, В. Z. K op eliov ich * , and L. I .  Lapidus *
* J o in t I n s t i t u t e  fo r  N uclear P h y sic s , Dubna, USSR
J o u r n a l  o f  N u c lea r P h y sics  _36 (1982) 187-196 
( I n  R ussian)
R e la tio n  co n nec ting  th e  p a ra m e te rs , d e s c r ib in g  p o la r iz a t io n  o f  d eu te ro n s  in  
NN-*-dm p ro c e ss , and th e  Am , A]_, A2 c ro ss  s e c t io n  p aram ete rs  a re  e s ta b l is h e d .
At 0=m/2 th e  <T22>0 0 ,<T21>0 0 ’ <T20>00 Q 'Ja n titie s  are  g iven  by param eter
A ^ .  The co nnec tion  betw een th e  e x a c t r e l a t io n s  and d i f f e r e n t  t h e o r e t i c a l  
approx im ations i s  d is c u s s e d . The p ro o f  o f  th e  W ilkin r e l a t i o n  fo r  th e  A ^  
components a t  0^=0, it/ 2,  tt i s  g iv e n  in  th e  Appendix.
ON THE FINE STRUCTURE OF THE RMS RADIUS
L. Végh
P roceed ings o f  th e  I n te r n a t io n a l  Conference 
on N uclear S t r u c tu r e ,  Amsterdam, A ugust 30- 
Septem ber 3, 1982, Vol I ,  p .  232.
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A NOTE ON CALCULATING STRIPPING TO AN UNBOUND STATE
J . Cseh and B. Gyarmati
A cta P h y sica  Academiae S c ien tia ru m  H ungaricae , 
Tomus 51 ( 1 - 2 ) ,  pp. 167-169 (1981)
A com parison o f  th e  most o f te n  used methods f o r  d e s c r ib in g  s t r ip p in g  t o  an 
unbound s t a t e  has been perform ed in  an e x a c tly  s o lu b le  (p lane-w ave 
+ sq u a re -w e ll)  model. The d i f f e r e n t  methods p ro v id e  a lm ost id e n t i c a l  
r e s u l t s  o n ly  i f  th e  unbound s t a t e  i s  a  b ack g ro u n d -free , approx im ate ly  
L oren tz-shaped  resonance .
EXPLANATION OF INTERNAL CONVERSION ANOMALIES BY 
GENERALISED EXCHANGE CORRECTION
E. Vatai
Subm itted  to  N uclear P hysics
The analogy w ith  e le c t r o n  c ap tu re  a llow s to  show t h a t  th e  in s ta n ta n e o u s  
s t a t e  produced by d in am ica l c o r r e la t io n s  i s  f ro z e n  in  a f t e r  i n t e r n a l  
co n v ers io n . Exchange c o r r e c t io n ,  c a lc u la te d  u s in g  t h i s  f i n a l  s t a t e  e x p la in s  
th e  anom alies o f  th e  К/L  in te r n a l  co n version  r a t i o s  a t  low a tom ic  numbers 
and o f  th e  L -su b sh e ll r a t i o s  a t  medium and h ig h  atom ic num bers.
A MULTI-CHANNEL MULTI-LEVEL F IT T IN G  R-MATRIX PROGRAM
L. Zolnai
ATOMKI Közlemények 24 (1982) 223-227
A m u ltich an n e l m u l t i - le v e l  R -m atrix  program which i s  a b le  to  f i t  e x p e r i­
m ental d a ta  m easured in  channels  be lo n g in g  to  d i f f e r e n t  f rag m e n ta tio n s  i s  




LEVELS OF 2 4sI  FROM THE
24MG(a / a)24MG AND 2 4MG( a , у ) 2 8s I REACTIONS
J .  Cseh, E. K o ltay , Z. M áté, E. Som orjai and L. Z o ln a i
N uclear P hysics  A385 (1982) 43-56
E x c i ta t io n  fu n c tio n s  have been m easured a t  s ix  a n g le s  f o r  2l,M g (a ,a)2l*Mg up 
to  Ea =4.94 MeV. M u lt i- le v e l  R -m atrix  a n a ly s is  was perform ed f o r  n in e te e n  
re so n an ces . More th an  h a l f  o f  th e  determ ined  s p in - p a r i t i e s  and o th e r  re s o ­
nance param eters  a re  new v a lu e s . The 21*Mg(a,Y)2 8S i s tu d ie s  o f  Maas e t  a l .  
were ex tended  up to  Ea =5.13 MeV. Resonance s t r e n g th s  and b ran ch in g  r a t i o s  
were determ ined . The y - ra y  a n g u la r  d i s t r ib u t io n  measurement a t  Ea =3.79 MeV 
g iv es  J Tr=2+ value f o r  th e  reso n an ce . A com parison o f  th e  r e s u l t s  o b ta in ed  
in  d i f f e r e n t  re a c t io n  channels i s  g iven  and th e  p o s s i b i l i t y  o f  c l u s t e r i s a t i o n  
in  somp e x c ite d  s t a t e s  o f  28Si i s  d iscu ssed .
tocineVJ
F ig . 1. Comparison o f  e x c i t a t io n  fu n c tio n s  o f  th e  Mg+a p ro c e s s e s ;  (a ) 
e l a s t i c  s c a t t e r in g ,  (b) s im u ltan eo u sly  measured r a d ia t iv e  c a p tu re , (c ) th ic k  
t a r g e t  y ie ld  o f  th e  r a d ia t iv e  c a p tu re  and (d) o f  th e  ch an n e l. The b ars  in  
(c ) and (d) re p re se n t th e  d a ta  g iven  in  r e f .  ^ T h e  s o l id  l in e  i s  a  t h e o r e t i ­
c a l  curve in  p a r t  ( a ) , and a  guide to  th e  eyes on o th e r  p a r t s .
R eference
1) J .  W. Maas, E. S om orja i, H. D. G räber, C. A. van den W ijn g a a rt , C. van 
d e r  Leun and P. M. E n d t, N uci. Phys. A301 (1978) 213
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24MG+a SCATTERING AND THE IBM FOR NUCLEAR MOLECULAR STATES 
J . C seh, E. K oltay, Z. Máté, E. S en o r ja i, L. Z olnai
ATOMKI Közlemények 24^  (1982) 173-177 No.3.
DSA MEASUREMENT OF SHORT L IFET IM ES IN 27д1
A. A n t t i la * ,  M. B is te r * ,  A. Luukainen*,
A. Z. K iss  and E. S en orja i
* Department o f  P h y s ic s , U n iv ersity  o f  H e ls in k i,
SF-00170 H e ls in k i 17, Finland
N u clea r P h y sic s  A385 (1982) 194-203
L ife tim e s  o r  u p p e r l im i ts  o f  17 bound s t a t e s  in  27A1 have been measured 
u s in g  th e  D oppler s h i f t  a t te n u a t io n  method a p p lie d  to  th e  26Mg(p,y)27Al 
r e a c t io n  in  th e  p ro to n  energy  ran g e  1 .4 - 2 .2  MeV. For th e  e f f e c t iv e  s to p p in g  
o f  r e c o i l s ,  th e  t a r g e t s  were p re p a re d  by im p la n tin g  26Mg in to  tan ta lu m  
b a ck in g s . The Monte C arlo m ethod and th e  e x p e rim en ta l s to p p in g  v a lu es  were 
u sed  in  the  DSA a n a ly s is .  In  th e  Monte C arlo  s im u la tio n s  th e  s c a t te r in g  
a n g le s  o f  r e c o i l i n g  ions w ere c a lc u la te d  d i r e c t l y  from th e  Thomas-Fermi 
in te r a c t io n  p o t e n t i a l  r a th e r  th a n  from th e  LSS th e o ry .
RELATIVE EFFIC IENCY OF A GAMMA DETECTOR AND 
AN APPLICATION OF I T  IN NUCLEAR PHYSICS
F. S ze lecsén y i
Diploma work Kossuth U n iv e rs ity , D ebrecen, 1982 
( In  H ungarian)
We have in v e s t ig a te d  th e  decay  o f  th e  s t a t e  a t  Ex =3783 KeV in  th e  1,1 Sc 
n u c le u s . I t  i s  a  m ir ro r  s t a t e  o f  th e  l4lCa m ir ro r  n u c lid e . A ccording to  o u r 
r e s u l t ,  t h i s  s t a t e  decays d i r e c t l y  to  th e  ground s t a t e .  On th e  o th e r  s id e  
i n  th e  l i t e r a t u r e  th e  m ir ro r  s t a t e  in  1,1 Ca decays th rough  in te rm e d ia te  
s t a t e s  to  th e  ground s t a t e .  C onclusion : th e  s t a t e s  a re  n o t m ir ro r  s t a t e s ,  
o r  th e  decay d a ta  o f  th e  41Ca a re  in c o r r e c t .
We have m easured th e  r e l a t i v e  e f f ic ie n c y  o f  th e  Ge(Li) d e te c to r  used in  th e  
in v e s t ig a t io n .  56Co-source and gamma-ray cascad es  o f  ( p ,y )  c ap tu re  r e a c t io n s  
w ere used f o r  t h i s  purpose .
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THE (P ,D D )  REACTION ON &LI AND ?LI NUCLEI AT 6 7 0  MEV
J . Ero, Z. Fodor*, P. Kdncz*, Z. Seres* , M. C sa tló s ,
В. A. Khanenko**, N. N. Khovanskij**, Z. V. Krumstein**,
Yu.P. Merekov**, V. I .  Petrukhin**, L. Végh
*Central Research I n s t itu te  fo r  P h y sic s , Budapest,
Hungary
**Laboratory o f  Nuclear Problems J o in t  I n s t itu te  
fo r  N uclear Research, Dubna, USSR
N uclear P h y sics  A386 (1982) 484-492
The (d ,pp)  r e a c t io n  was in v e s t ig a te d  f o r  6L i and 7Li n u c le i  a t  670 MeV in  
a  k in e m a tic a lly  com plete experim en t. In  t r a n s i t i o n s  to  th e  ground s t a t e s  
ev idence  was found f o r  th e  q u a s i - f r e e  p ick -u p  p ro cess  on q u a s i - t r i t o n s ;  
th e  ex p erim en ta l d a ta  were an a ly sed  by q u a s i - f r e e  r e a c t io n  th e o ry . In  o th e r  
t r a n s i t i o n s  th e  adm ixture  o f  secondary  p ro c e sse s  cannot be ex c luded .
NUCLEAR STRUCTURE AND CHEMICAL EFFECTS IN INTERNAL 
CONVERSION OF THE 35 KEV m1+ e 2 TRANSITION IN 125JE
V. Brabec*, M. Rysavy*, O. Dragoun*, M. F iser* ,
A. K ovalik*, Cs. Ú jh ely i and D. Berényi
*Nuclear P hysics I n s t i t u t e ,  Czechoslovak Academy o f  
S c ie n c es , Rez near Prague, C zechoslovakia
Z e i t s c h r i f t  f ü r  Physik  A. 306, 347-351 (1982)
The r e l a t i v e  co n v ersio n  l in e  i n t e n s i t i e s  o f  th e  35 keV t r a n s i t i o n  in  125Te 
were measured u s in g  th e  50 cm tt2 iro n -y o k e  m agnetic sp e c tro m e te r . The 
t r a n s i t i o n  was proved to  be o f  Ml+(8.7±1.5)xlO- “E2 m u l t ip o la r i ty ,  th e  
m agnetic  component b e in g  a f f e c te d  by th e  n u c le a r  s t r u c tu r e  w ith  i=24±1.4.  
The co n v ersio n  i n t e n s i t y  r a t i o ,  O/Np was determ ined  to  be 0.115±0.005 f o r  
bo th  Ag 51 and Cu 125I  so u rc es . I t  i s  in  accordance w ith  p re v io u s  meas­
urem ents f o r  th e  Zn 125лГе and P b 12smTe so u rces  and d i f f e r s  from  th o se  f o r  
th e  125mTe02 and ^ 2^ 125mTe0g o n es. The co n v ersio n  c o e f f i c i e n t s  were c a l ­
c u la te d  f o r  32 c o n f ig u ra tio n s  o f  th e  valence  s h e l l  o f  f r e e  te l lu r iu m  atom 
and io n s  and were compared w ith  th e  ex p erim en ta l r e s u l t s .
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Z. Á rvay, T. Fényes, J .  Gulyás, T. K ibédi, E. K oltay,
A. Krasznahorkay, S . L ász ló , D. Novak, S. Brant* and
V. Paar*
EXCITED STATES OF 9 8 TC FROM THE 9 8mo( P / N ) 9 8TC REACTION
*Prirodoslovno-m atem aticki fa k u lté t , U n iv ersity  o f  Zagreb, 
Zagreb, Y ugoslavia
P h y s ic a  S c r ip ta  Vol. 26, pp . 57-64, (1982)
y - s p e c tr a  and i n t e g r a l  у e x c i t a t i o n  fu n c tio n s  o f  th e  98Mo(p,n)98Tc r e a c t io n  
w ere measured w i th  Ge(Li) and hyperpure  Ge d e te c to r s  in  th e  2 .4 - 4 .0  MeV 
en erg y  in te r v a l  o f  th e  bom barding p ro to n s . The co n v ersio n  e le c t ro n  spectrum  
o f  th e  re a c tio n  was m easured w ith  a  su p erco n d u c tio n g  magnet t r a n s p o r te r  
S i ( L i )  s p e c tro n e te r .  The l e v e l  scheme o f  98Tc,y  -b ran ch in g  r a t i o s ,  m u lt i­
p o l a r i t y  o f  t r a n s i t i o n s ,  l e v e l  sp in  and p a r i t y  v a lu es  have been deduced.
The en erg ies  o f  9 8Tc le v e ls  w ere c a lc u la te d  on th e  b a s is  o f  th e  p a ra b o lic  
r u l e  which was d e r iv e d  from th e  c lu s t e r - v ib r a t io n  model. The ex p erim en ta l 
l e v e l  schema o f  9 8Tc has been compared w ith  th e  a v a i la b le  t h e o r e t i c a l  
r e s u l t s .
F ig . 1. The у  and  co n v ersio n  e le c t r o n  s p e c t r a  o f  th e  9 8Mo(p,ny)9 8Tc 
r e a c t io n  a t  4 MeV bombarding p ro to n  en erg y . The e le c t r o n  background 
w hich was very s im i l a r  f o r  d i f f e r e n t  n u c le a r  r e a c t io n s  was s u b s tra c te d  
from  th e  e le c t r o n  spectrum .
22
NUCLEAR SPECTROSCOPIC STUDY OF THE NB NUCLEUS
WITH INTERNAL CONVERSION MEASUREMENTS
S. L ászló
PhD T h e s is , K ossuth U n iv e rs i ty , D ebrecen, 1982. 
( I n  H ungarian)
The co n v ersio n  e le c t r o n  and y - ra y  s p e c tra  o f  th e  96Z r ( p , n y ) 96Nb re a c ­
t i o n  were m easured w ith  Ge(Li) and su p erco n d u c tio n g  magnet t r a n s p o r te r  
S i ( L i )  sp ec tro m e te rs  r e s p e c t iv e ly ,  a t  4 MeV bombarding p ro to n  energy . The 
m u l t ip o la r i ty  o f  s ix  t r a n s i t i o n s  were de term ined  f o r  th e  f i r s t  tim e . 
C onclusions were drawn on th e  sp in s  and p a r i t i e s  o f  th e  e x c i te d  s t a t e s  o f  
96Nb.
The e n e rg ie s  o f  96Nb le v e ls  were c a lc u la te d  on th e  b a s is  o f  th e  
p a ra b o lic  r u le  d e riv ed  from  th e  c lu s t e r - v ib r a t io n  model. T h is  c a lc u la t io n  
p ro v id ed  a sim ple  c l a s s i f i c a t i o n  o f  th e  n g g ^ Y d i^  m u l t ip le t  s t a t e s  in  
6Nb. From th e  co u p lin g  o f  p ro to n  and d572 n e u tro n  s t a t e s  2“
and 3” le v e ls  may a ls o  a r i s e . 'The  E l c h a r a c te r  o f  th e  327.3 keV t r a n s i t i o n  
i s  a  s tro n g  argument in  fav o u r o f  th e  p resen ce  o f  low lying n e g a tiv e  p a r i t y  
s t a t e  in  9 iNb.
Some m ethod ica l r e s u l t s  were a ls o  d e sc r ib e d  in  th e  d i s s e r t a t i o n  con­
c e rn in g  th e  background re d u c tio n  in  co n version  e le c t r o n  m easurem ents and 
th e  p re p a ra t io n  o f  t a r g e t s  from h ig h  m e lt in g -p o in t  m a te r ia ls .
E nriched  96Zr t a r g e t  was used in  th e  ex p erim en ts .
INVESTIGATION OF THE LEVEL SUTRUCTURE OF 
THE 1 0 2 rh NUCLEUS
Zs. Dcrtbrádi
PhD. T h e s is , K ossuth U n iv e r s i t iy ,  D ebrecen, 1982,
( I n  H ungarian)
The aim o f  t h i s  th e s i s  was t o  g e t in fo rm a tio n  about th e  unknown le v e l  
s t r u c tu r e  o f  th e  102Rh [1 ] by th e  method o f  in-beam  gamma-ray sp ec tro sco p y .
F i r s t  th e  m odels, d e sc r ib e in g  c h a r a c t e r i s t i c  fe a tu re s  o f  t r a n s i t i o n a l  
n u c le i  a re  sum m arized, and th e  m ost im p o rtan t ex p erim en ta l r e s u l t s  on th e  
s t r u c tu r e  o f  even-even  and odd n u c le i  in  th e  neighbourdhood o f  10 2 Rh a re  
surveyed . Using th e s e  d a ta  th e  l e v e l  s t r u c tu r e  o f  102Rh was p re d ic te d  w ith  
th e  a id  o f  th e  p a ra b o l ic  r u le  [ 2 ] .
The second p a r t  d e sc r ib e s  th e  equipm ents and p ro cedu res used , in c lu d in g  
a  c e n tr i fu g a l  method adopted  f o r  t a r g e t  p re p a ra t io n .
The gamma r a d ia t io n s  o f  th e  102R u (p ,n y )102Rh r e a c t io n  were in v e s t ig a te d .  
The s p e c tr a  were m easured w ith  Ge(Li) and hyperpu re  Ge d e te c to r ,  u s in g  
ta r g e ts  en rich ed  in  102 Ru and o f  n a tu r a l  is o to p e  com position . The e x c i t a ­
t io n  fu n c tio n s  o f  gamma-rays w ere de term ined  in  50 keV s te p s  in  th e  
3 .20-4 .05 MeV p ro to n  energy  ra n g e . The ass ig m en t o f  th e  gamma ra y s  was 
based on th e  is o to p e  r a t i o  and on th e  shape o f  e x c i t a t io n  fu n c t io n s . The 
th re s h o ld  e n e rg ie s  o f  th e  >-rays were a ls o  de term ined . A tw o-param eteryy  -  
co incidence  measurem ent was a ls o  perform ed i n  th e  i n t e r e s t  o f  le v e l  scheme 
c o n s tr u c t io n .
On th e  b a s is  o f  th e  energy  and i n t e n s i t y  balance o f  th e  gamma-rays, 
co in cid en ce  and th re s h o ld  energy  d a ta ,  as w e l l  as d a ta  o b ta in e d  from (p ,d )  
r e a c t io n  [3 ] a  d e ta i l e d  le v e l  scheme i s  p ro p o sed .
R eferences
[1 ] C. M. L ed ere r, V. S. S h ir le y ,  T able o f  I s o to p e s , 7~t^ "1 e d i t io n ,
John W iley and Sons I n c . ,  New York, 1978.
[2] V. P a a r, Nuci. Phys. A331 (1979) 16
[3] K. S. Thorne, E. Kashy, N ucl. Phys. 60 (1964) 35
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MULTIPOLARITIES OF ?6AS TRANSITIONS FROM THE 
76 g e ( P , N Y ) ? 6 as REACTION
Z. G ácsi, J . G ulyás, T. K ibéd i, E. K oltay,
A. Krasznahorkay, T. Fényes
A b stra c ts  o f  th e  32nd C onference on N u c lea r S pectroscopy  and 
S tru c tu re  o f  Atomic N u c le i, K iev, March 16-18 , 1982, p .  557.
P ub l. Nauka, L en ingrad , 1982.
( In  R ussian)
y -ra y  and in te r n a l  co n v ersio n  e le c t r o n  s p e c t r a  o f  th e  76G e (p ,n y )76As re a c ­
t io n  were m easured w ith  Ge(Li) and su p erco n d u c tin g  t r a n s p o r te r  S i (L i )  
sp ec tro m e te rs  r e s p e c t iv e ly ,  a t  3 .2  MeV bombarding p ro to n  en erg y . The t a r g e t s  
were p rep a red  from 76Ge en ric h ed  to  94.6 %. M u l t ip o la r i t ie s  o f  24 76As 
t r a n s i t i o n s  were de term ined  f o r  th e  f i r s t  t im e . Spin  and p a r i t y  va lues o f  
76As le v e ls  have been d isc u sse d . The ex p e rim en ta l le v e l  scheme has been 
compared w ith  th e  r e s u l t s  o f  e x i s t in g  s h e l l  model c a lc u la t io n s .
ENERGY LEVELS OF 9 6 nB 
B. D. Kem*, James 0 . Manning* and T. Fényes 
*U n iversity  o f  Kentucky
Subm itted f o r  th e  Annual M eeting o f  th e  S o u th e a s te rn  
S ec tio n  o f  th e  American P h y s ic a l S o c ie ty  28-30 O ctober 1982 
B u ll. Am. Phys. Soc.
Nb i s  o f  i n t e r e s t  because i t s  n u c le a r  s t r u c tu r e  i s  p a r t i c u l a r l y  sim ple 
w ith  r e l a t i v e l y  i s o la te d  m u l t ip le t s ,  one o f  s ix  le v e ls  and one o f  two 
le v e l s ,  a t  r e l a t i v e l y  low e x c i t a t io n  e n e rg ie s .  W ith th e  o b je c t iv e  o f  i d e n t i ­
fy in g  o th e r  p re d ic te d  m u lt ip le ts  in  t h i s  n u c leu s  y -ra y  e x c i t a t io n  func­
t io n s ,  y - ra y  e n e rg ie s  and i n t e n s i t i e s ,  and y-y  co in c id en ce  s p e c t r a  have 
been eo q u ired  u sing  th e  96Z r ( p , n y ) 96Nb r e a c t io n .  M e ta llic  f o i l  ta r g e t s  
en ric h ed  to  85.3 % and 51.4 % i n  96Zr have been bombarded w ith  p ro to n s  whose 
e n e rg ie s  were v a r ie d  from j u s t  above th e  th re s h o ld  (Q=-0.600 MeV) to  5 .5  MeV. 
A d d itions have been made to  th e  p re v io u s ly -p ro p o se d  le v e l  scheme f o r  96N b .1 
C onclusions which can be drawn from th e  d a ta  re g a rd in g  th e  le v e l  scheme o f  
96Nb and a  com parison w ith  n u c le a r  model c a lc u la t io n s  w i l l  be d isc u sse d .
R eference
^ Zs. Dombrádi, J .  G ulyás, L. Z o ln a i , A. K rasznahorkay, and T. Fényes,
Izv .  Akad. Nuak SSSR S er. F iz . 44 , 129 (1980).
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THE INVESTIGATION OF THE STRUCTURE OF THE 9 6 nb NUCLEUS
A. K rasznahorkay
PhD T h e s is ,  K ossuth U n iv e r s i ty , D ebrecen, 1982 
( In  H ungarian)
THE INVESTIGATION OF THE STRUCTURE OF THE 
IOO j c  IN THE 1 0 0 m o ( P , N )  IOO j c  REACTION
J .  Gulyás
PhD T h e s is ,  Kossuth U n iv e r s i ty ,  D ebrecen, 1982 
( In  H ungarian)
STUDY OF THE EXCITED STATES OF 70 qa FROM THE 
7 0 z n ( P , N Y ) 7 0 gA REACTION
J .  Timár
Diploma w ork, Kossuth U n iv e rs i ty , D ebrecen, 1982 
(In  H ungarian)
DECAY SCHEME OF 1 5 3 jB
Z. Á rvay, К. Ya. Gromov*, V. V. K uznetsov *, A.A. Marchuk*
* J o in t  I n s t i t u t e  f o r  N u c lea r P h y s ic s , Dubna, USSR
A b stra c ts  o f  th e  32nd. C onference on N u c lea r S pectroscopy  and S tru c tu re  
o f  Atomic N u c le i , K iev, March 16-18 , 1982, p .  101.
P u b l. Nauka, L en ingrad , 1982.
( I n  Russian)
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IN-BEAM NUCLEAR SPECTROSCOPIC STUDIES
T. Fényes
R eport a t  th e  s c i e n t i f i c  s e s s io n  o f  th e  H ungarian Academy o f  
S c ien ces , B udapest, May 5 , 1982.
( In  H ungarian)
A survey  o f  th e  r e s u l t s  o f  th e  N u c lea r S pec tro scopy  Group o f  th e  I n s t i t u t e  
o f  N uclear Research o f  th e  H ungarian Academy o f  S c ien ces  was g iv en .
PROBLEMS OF NUCLEAR STRUCTURE RESEARCH IN J IN R  (DUBNA)
T. Fényes
Report a t  th e  XXXIII S e ss io n  o f  th e  Low Energy P h y sic s  
S c ie n t i f i c  C ouncil o f  JINR, Dubna. Jan u a ry  13, 1982, USSR 
( I n  Russian)
STUDY OF THE STRUCTURE OF 82ßR,  76 a s , 70 qa  NUCLEI
J .  G u ly á s ,  T . F é n y e s ,  Z. G á c s i  
A. K r a sz n a h o r k a y , T . K ib é d i
R eport a t  th a  VI. M eeting o f  th e  H ungarian N uclear P h y s ic is t s ,  
Hajdúböszörm ény, June 22, 1982.
( I n  H ungarian)
THE LEVEL STRUCTURE O F  1 0 2 rh
Zs. Dcnbrádi, J . Gulyás,
A. K rasznahorkay
R eport a t  th e  VI. M eeting o f  th e  H ungarian N uclear P h y s ic i s t s ,  
Hajdúböszörmény, June 22, 1982.
( I n  Hungarian)
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THE STUDY OF SHORT-LIVED NUCLIDES IN THE REGION Z=59~68
G. D. Alkhazov1^, K. A. M ezilev1 '*, Yu. N. Novikov2 ^,
3 )  2 )  2 )N. Ganbaatar , K. Ya. Granov , V. G. K alinnikov ,
д') 4) ,
L. Potenpa , J .S ien ia w sk i , F. Tarkanyi
1) Leningrad N uclear P h ysics I n s t i t u t e ,  Gatchina, USSR
2) Join t I n s t i t u t e  for N uclear Research, Dubna, USSR
3) Mongolian S ta te  U n iv ersity , U lan-Bator, Mongolia
4) I n s t itu te  o f  Nuclear P h y s ic s , Craccw, Poland
Workshop i n  YASNAPP program é, Dubna 19-21 O ctober 
1982 ( In  R ussian )
P roceed ings o f  th e  I n te r n a l  C onference on N uclear 
S t r u c tu re ,  Amsterdam, 1982 (ed.  A. Van Der Woude and 
В. I .  Ver Hoar) V . l ,  p.264
Subm itted  t o  Z e i t s c h r i f t  f ü r  Physik  A
X -ray , Y~ra y 5 co n v e rs io n  e le c t r o n  and p o s i t ro n  s p e c tra  have been measured 
i n  wide range o f  mass numbers (A=130-154) a t  IRIS o n - l in e  mass s e p a ra to r  
f a c i l i t y .  The 136Sm (42±4s),  137Eu (1 0 s ) ,  l45Dy (18±3s),  ,lfTDy (72±2s) 
new iso topes and  a  new iso m e ric  s t a t e  (5±2s) o f  131P r have been id e n t i f i e d .  
New be ta  decay d a ta  fo r  130P r ,  135Pm, 137Sm, 1‘*6T b ( l+ ) ,  147Dy, 150 ’ 152 ’ 15l*Er 
n u c le i  have b een  o b ta in ed . E ndpo in t e n e rg ie s  o f  ß+ s p e c tr a  have been measured 
f o r  138,I,t0Pm, 143Sm, 1 4 1 i 3) 11*i*Eu,146 ’ 1 ц7 Tb, , i s о , i s i , i  s 2Ho
n u c le i  u sing  HP germanium d e te c to r .
28
THE ID EN T IF IC A T IO N  OF THE PROTON DRIP LINE
1) 2 )G. D. A lk h a z o v , N. G a n b a a ta r  , K. Ya. Gromov ,
2)  1)V. G. K a l in n ik o v  ' , K. A. M e z i le v  ' ,
Yu. N. Novikov"*"^ , A. M. N urm ukham edov'*',
4) ,A. P otem pa , F . T a rk a n y i
1 ) L e n in g r a d  N u c le a r  P h y s ic s  I n s t i t u t e ,  G a tc h in a , USSR
2) M o n g o lia n  S t a t e  U n i v e r s i t y ,  U la n - B a t o r ,  M o n g o lia
3) J o i n t  I n s t i t u t e  f o r  N u c le a r  R e s e a r c h , D ubna, USSR
4) I n s t i t u t e  o f  N u c le a r  P h y s i c s ,  C ra co w , P o la n d
S u b m i t t e d  t o  3 3 r d  S y m p o s iu m  on  N u c l e a r  
S p e c t r o s c o p y  a n d  N u c l e a r  S t r u c t u r e ,  Moscow, 1983  
( N a u k a ,  L e n i n g r a d ,  1 9 82)
( I n  R u s s i a n )
P r e p r i n t  L e n i n g r a d  N u c l e a r  P h y s i c s  I n s t i t u t e ,  
N o . 8 2 0 ,  1 9 8 2 ,  L e n i n g r a d
The  m a s s e s  o f  a b o u t  TO n u c l i d e s  (A—1 5 0 - 1 8 0 )  f a r  f r o m  t h e  b e t a -
s t a b i l i t y  a r e  d e r i v e d  f r o m  t h e  e x p e r i m e n t a l  d a t a .  T h e s e  d a t a
a r e  d e d u c e d  f r o m  t h e  c h a i n s  o f  a l p h a - d e c a y  e n e r g i e s  a n d
p r e c i s i o n  p o s i t r o n  e n d - p o i n t  e n e r g y  v a l u e s  f o r  n u c l e i  i n  t h e
b o t t o m  o f  t h e  a l p h a - c h a i n s .  The p o s i t r o n  s p e c t r a  w e r e  m e a s u r e d
u s i n g  i n t r i n s i c  Ge s p e c t r o m e t e r .
1 7 5 л , ,  1 7 6The N u c l i d e s  I 7 3 Au,  17bAu,  177A u,  i D3I r ,  17UI r ,  171I r ,  16 3 R e , 
166Re a n d ,  p o s s i b l y ,  I 6 1 Ta a r e  f o u n d  u n s t a b l e  t o w a r d  d i r e c t  
p r o t o n  d e c a y .  The p r o t o n  d r i p  l i n e  h a s  b e e n  i d e n t i f i e d .
The p r o t o n  p a i r i n g  e n e r g i e s  Др -  d e t e r m i n e d  a s  e v e n - o d d  
m a ss  d i f f e r e n c e s  -  i n c r e a s e  f o r  t h e  i s o t o n  n u c l e i  when t h e  
p r o t o n  n u m b e r  Z i s  i n c r e a s e d .  The  v a l u e s  o f  Ap f o r  i s o t o n  
n u c l e i  i n  t h e  n e i g h b o u r h o o d  o f  t h e  p r o t o n  d r i p  l i n e  a r e  a b o u t  
50 % l a r g e r  t h a n  f o r  b e t a - s t a b l e  n u c l e i .  The  r e g u l a r  b e h a v i o u r  
o f  Д i s  e m p h a s i z e d  f o r  a l l  i n v e s t i g a t e d  c a s e s .
16 9 1 7 о 1 7 1 16 5
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NEW NEUTRON DEFICIENT ISOTOPES WITH MASS NUMBERS
A=136 AND 1^5
G. D. Alkhazov1^, K. A. M ezilev1 "* , Yu. N. Novikov'*'^,
V. N. P a n te ley ev 1^, A. G. Polyakov1^, V. P. Afanasyev2 ^ ,
3) 2) 2)N. Ganbaatar ’ , K. Ya. Gromov , V. G. K alinnikov ,
J . K o m id k i^  . A. L atyszynski~^ , A. P o ten p a ^ , J . S ien iew sk i^
2)F. Tárkányi, Yu. V. Yushkevich
1) L en ing rad  N uclear P h y s ic s  I n s t i t u t e ,  G a tch in a , USSR
2) J o i n t  I n s t i t u t e  f o r  N u c lea r R esearch , Dubna USSR
3) M ongolian S ta te  U n iv e r s i ty ,  U lan -B ato r, M ongolia
4) I n s t i t u t e  o f  N uclear P h y s ic s , Cracow, Poland
5) M. C urie-Sklodow ska U n iv e r s i ty ,  L u b lin , Poland
Z e i t s c h r i f t  f ü r  P h y sik  A305 (1982) 185-186
P rev io u s ly  unobserved  n u c le i  o f  136Sm(T]=42+4 s)  and 1‘*5Dy(T^=18±3 s) have 
been id e n t i f i e d  u s in g  an o n - l in e  mass s e p a ra t in g  f a c i l i t y ,  o p e ra tin g  on a  
1 GeV p ro ton  beam.
SHORT-LIVED NEUTRON D E F IC IE N T  NUCLEI OF A = l l+7 ISOBARS
N. Ganbaator1 ^, J . Kormicki2 ^, K. A. M ezilev1^, Yu. N. Novikov1^,
2 ) 2 ) 2 )A. M. Nurmukhamedov , A. Potenpa , J . S ieniaw ski , F. Tarkanyi
1) Mongolian S ta te  U n iv e r s ity , U lan-Bator, Mongolia
2) I n s t i t u t e  o f  Nuclear P h y s ic s , Cracow, Poland
3) Leningrad Nuclear P h y sic s  I n s t i t u t e ,  Gatchina, USSR
Proceed ings o f  32nd Symposium on N u c lea r Spectroscopy  
and N uclear S t r u c tu r e ,  K iev , 1982 (Nauka, L en ingrad , 1982) 
p . 90
( I n  R ussian)
New у- l i n e s  w ere observed  fo llo w in g ' the decay o f  14 7m+2Dy and new m u lti­
p o l a r i t i e s  w ere determ ined  f o r  t r a n s i t i o n s  u s in g  th e  o n - l in e  mass s e p a ra to r  
IRIS and у -  and co nversion  e le c t r o n  sp ec tro m e te rs .
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G . D . A l k h a z o v 3 ^ , V . P .  A f a n a s y e v 2 ^ , N . G a n b a a t a r ^ ,
2) 2 ) 4)K . Y a . G r o m o v  ,  V . G . K a l i n n i k o v  ,  J .  K o m i c k i  ,
A . L a t u s z y n s k i ^ , K . A .  M e z i l e v 3 "', Y u . N . N o v i k o v 3 "^ ,
V. N. P an teleyev3^, A. G. Polyakov‘S  , A. Potenpa^^,
4 ) 2 )J . S ieniaw ski , F. Tárkányi, Yu. V. Yushkevich
1) Leningrad Nuclear P h ysics I n s t i tu te ,  Gatchina, USSR
2) J o in t  I n s t itu te  for  Nuclear Research, Dubna, USSR
3) Mongolian S ta te  U n iv ersity , U lan-Bator, Mongolia
4) I n s t itu te  o f  Nuclear P h y sics , Craocw, Poland
5) M. Curie-Sklodcwska U n iv ersity , L ublin , Poland
P roceed ings o f  32nd Symposium on N uclear 
S pectroscopy  and N uclear S t r u c tu r e ,  K iev, 1982 
(Nauka, L en ingrad , 1982) p . 78 
( I n  R ussian)
The new nuc leus 136Sm(Tr=42±‘4s) was i d e n t i f i e d .  In  th e  decay o f  th e  136Sm 
and th e  135Pm (T^=55s) 15 and 32 у l in e s  have been observed , r e s p e c t iv e ly . 
P re lim in a ry  decay scheme was proposed f o r  135Pm.
NEW ISOTOPE 145DY
G . D . A l k h a z o v 3 ^ , N . G a n b a a t a r 3 ^ , K . Y a . G r cm o v 2 ' ,
D. G. K alinnikov2 ^, J . K o m ic k i^ , K. A. Mez i  le v 3'1,
Yu. N. Novikov3\  V. N. P an teleyev3^, A. G. Polyakov3^,
4) 4)A . P o t e n p a  ,  J .  S i e n i a w s k i  ,  F .  T á r k á n y i
1) Leningrad N uclear P h ysics I n s t i t u t e ,  Gatchina, USSR
2) J o in t I n s t i tu te  fo r  N uclear Research, Dubna, USSR
3) Mongolian S ta te  U n iv ersity , U lan-Bator, Mongolia
4) I n s t itu te  o f  Nuclear P h y sic s , Craocw, Poland
P roceed ings o f  32nd Symposium on N uclear 
S pectroscopy  and N uclear S t r u c tu r e ,  K iev, 1982 
(Nauka, L en ingrad , 1982) p .85  
( I n  R ussian)
SHORT-LIVED NEUTRON DEFICIENT NUCLEI OF ISOBARS
A~135 AND 1 3 6 ,  NEW ISOTOPE 136sM
The new is o to p e  1Ц5ТЬ (T r=29.5±1.5 s )  has been i d e n t i f i e d  u sin g  th e  on­
l i n e  m a ss -se p a ra to r f a c i l i t y  IRIS by m easuring th e  x -ra y  and y -ra y  
s p e c t r a  o f  th e  d au g h te r nuc leu s  formed as a  r e s u l t  o f  EC+ß+ decay.
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NEW NUCLEI OF THE A = l 5 0 ISOBARS AND ID E N T IF IC A T IO N
OF THE 1 5 2 j m
G. D. Alkhazov1 ^, E. Ye. B er lov ich 1 '1, N. Ganbaatar2^,
K. Ya. Gromov3  ^, D. G. K alinnikov4'1, K. A. M ezilev1^,
Yu. Z. N ovikov, A. Potenpa4^, J . S ien iaw sk i4^, F. Tárkányi
1) Leningrad Nuclear P h ysics  I n s t i t u t e ,  Gatchina, USSR
2) Mongolian S ta te  U n iv e r s ity , U lan-Bator, Mongolia
3) J o in t  I n s t i tu te  fo r  N uclear Research, Dubna, USSR
4) I n s t i t u t e  o f  N uclear P h y sic s , Cracow, Poland
P roceed ings o f  32nd Symposium on N u c lea r 
S pectroscopy  and N u c lea r S t r u c tu re ,  K iev , 1982 
(Nauka, L en ing rad , 1982) p .95 
( In  R ussian)
N eutron d e f i c i e n t  n u c le i  o f  th e  A=150 and 152 is o b a rs  were in v e s t ig a te d .  
The new iso to p e  150E r (T^=17 s) and new iso m eric  s t a t e  150mAr (T^=84 s) 
w ere found. F o r 152Tm n u c leu s  (T^=5 s) th e  i d e n t i f i c a t i o n  was confirm ed.
DECAY OF 1 5 0 - 1 5 4 er  AND 1 4 8 - 1 5 4 H0 ISOTOPES
L. Kh. B a t i s t ^ ,  Yu. S. B lin n ik ov‘S ,  N. Ganbaatar2 \  Yu. V. Y e lk in ^ ,
J . Kormicki3 ^, K. A. M e z ile v S , Yu. N. N o v ik ov^ , f . M. Nurmukhamedov^,
1) 3) 3) 1)A. G. Polyakov , A. Potenpa , J . S ien iaw ski , V. K. Tarasov ,
F. Tárkányi
1) Leningrad N uclear P h ysics  I n s t i t u t e ,  G atchina, USSR
2) Mongolian S ta te  U n iv ers ity , U lan-Bator, Mongolia
3) I n s t i t u t e  o f  N uclear P h y s ic s , Cracow, Poland
B u ll. Acad. S e i .  USSR Phys. S e r . ,  46 (1982) 2200 
( In  R ussian)
The decay o f  th e  s h o r t - l iv e d  11,8 15**Ho and 150 15цЕг is o to p e s  have been 
in v e s t ig a te d  u s in g  th e  m a ss -s e p a ra to r  f a c i l i t y  IRIS w orking o n - l in e  w ith  
th e  proton beam o f  1 GeV. The x - r a y ,  y - r a y  and co n v ersio n  e le c t ro n  s p e c tra  
w ere measured. The l5erIVlo iso m e ric  s t a t e  has been id e n t i f i e d  (Tl=84±10 s ) .  
The gamma l i n e  w ith  energy o f  476.0  keV and h a l f - l i f e  o f  Tl=17±2s has been 
a ss ig n ed  to  th e  new 150E r is o to p e .  The 151E r iso to p e  was i d e n t i f i e d  d i r e c t ly  
v ia  i t s  EC+ /9+ decay . Decay schemes have been c o n s tru c te d  f o r  th e  i n v e s t i ­
g a ted  15lHo, 152Ho, I53Ho and 15цЕг n u c le i .  On th e  b a s is  o f  analogy w ith  
148 I52Cy decay  p re lim in a ry  decay schemes a re  p roposed  f o r  ls0 Er and 152E r 
to o .  The r e l a t i v e  v a lu es  o f  m a tr ix  e lem en ts  f o r  th e  ob serv ed  G am ov-Teller 6 
t r a n s i t io n s  in d ic a te d  th e  s im i la r  s t r u c tu r e  o f  th e s e  s ix  Ho and Tb n u c le i .
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DECAY OF SHORT-LIVED ISOTOPES 1 5 1 -1 5 4 E R
L . K h. B a t i s t 2" ) , Y u. S . B l i n n i k o v 2" ) ,  N . G a n b a a t a r 2 ^ , 
Yu. V. Y e l k i n 2") , J .  K o r m ic k i2 ) ,  K. A. M e z i l e v 2" ) ,
Yu. N . N o v ik o v 2" ) ,  A. M. N u rm u k h a m e d o v ^  , A. P o te m p a 2 ) ,
3 )
J .  S i e n i a w s k i  , V. K. T a r a s o v  , F . T a r k a n y i
1) L eningrad N u c lea r P h y sic s  I n s t i t u t e ,  G a tch in a , USSR
2) Mongolian S ta te  U n iv e rs ity , U lan -B ato r, M ongolia
3) I n s t i t u t e  o f  N uclear P h y s ic s , Cracow, Po land
P roceedings o f  32nd Symposium on N uclear S pectroscopy  
and N uclear S t r u c tu re ,  K iev, 1982 (Nauka, L en ingrad , 
1982) p . 98 
(In  R ussian)
The decay p ro p e r t ie s  o f  th e  151 15цЕг n u c le i  were in v e s t ig a te d  v ia  X -ray , 
y - ra y , and co n v ersio n  e le c tro n  m easurem ents. On th e  b a s is  o f  th e  observed  
t r a n s i t io n s  th e  E r(0  ) Dy(l+) )jE* Dy(2~) decay scheme i s  proposed f o r
th e  even 150»152»i s - E r nuci e i .
DECAY OF THE 0 .5 0 ,1 5 2 ,1 5 4 £ R  NUCLEI
L. Kh. B a t i s t2"), Yu. S. B lin n ik o v 2"), N. G anbaatar2 ) ,
Yu. V. Y elk in2"), J .  K orm icki2) ,  K. A. M ezilev2"),
Yu. N. Novikov2") ,  A. M. Nurmukhamedov2"), A. Poterrpa2) ,
J .  S ien iaw sk i2'1, V. K. T arasov2"), F. T árkányi
1) Leningrad N u c lea r P h y sic s  I n s t i t u t e ,  G a tch in a , USSR
2) Mongolian S ta te  U n iv e rs ity , U lan -B ato r, Mongolia
3) I n s t i t u t e  o f  N uclear P h y s ic s , Cracow, P o land
32nd Symposium on N uclear S pectroscopy  and N uclear 
S tru c tu re , K iev, 16-18 March 1982 
(In  R ussian)
BETA-DECAY ENERGIES OF 143 e u , l ^ G D  AND 149pY NUCLEI
V. G. V eselov2^, A. Po terrpa^), V. A. S erg ien k o 2^ , F. T á rk án y i,
V. G. T e te r in 1)
1) Leningrad  S ta te  U n iv e rs ity , L en in g rad , USSR
2) Mongolian S ta te  U n iv e rs i ty , U lan -B ato r, Mongolia
3) Leningrad  N u c lea r P h y sic s  I n s t i t u t e ,  G a tch in a , USSR
4) I n s t i t u t e  o f  N u c lea r P h y s ic s , Cracow, Po land
Subm itted t o  33nd Symposium on N uclear Spectroscopy  and 
N uclear S t r u c tu r e ,  Moscow, 1983 
( In  R ussian)
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V. G. V e se lo v ‘S , N. G an b aa ta r3^, J .  K orm icki3\  К. A. M ezilev3^,
Yu. N. N ovikov4 ^, A. P a te n p a 3\  J .  S ie n ia w sk i3'*, V. A .S erg ienko1^,
F . T árkányi
1) L e n in g ra d  S ta te  U n iv e r s i ty ,  L en in g rad , USSR
2) M ongolian S ta te  U n iv e r s i ty ,  U lan -B ato r, M ongolia
3) I n s t i t u t e  o f  N u c le a r  P h y s ic s , Craocw, Poland
4) L e n in g ra d  N uclear P h y s ic s  I n s t i t u t e ,  G a tch ina , USSR
P roceed ings o f  32nd Symposium on N uclear Spectroscopy  and 
N u c lea r S t r u c tu r e ,  K iev, 1982 (Nauka, L en ing rad , 1982) p ,9 1  
( I n  Russian)
The endpoin t e n e r g ie s  o f  p o s i t r o n  s p e c t r a  have been measured u s in g  hyperpure 
Ge d e te c to r  and s t i lb e n -G e (L i)  co in c id en ce  te ch n iq u e  a t  o n - l in e  m ass-sepa­
r a t o r  f a c i l i t y  IR IS . The Qgc v a lu e s  f o r  8 decay o f  147 34Tb, 1цетГЬ(2.2 min) 
and 1 **eDy have b e en  ob ta in ed  t o  be 5100±120 keV, 5870±80 keV and 2660±60 keV 
re s p e c tiv e ly .
BETA-DECAY ENERGY OF l ^ T B ,  1 4 8 TB AND 14 8DY ISOTOPES
BETA-DECAY ENERGIES OF l ^ T B ,  148JB,  I ^ dy
l ')  9} 3) 4)G. V. V eselov  , N. G anbaa ta r ' ,  J .  Korm icki , K. A. M ezilev  ,
Yu. N. N ovikov4 ^ , A. P o ten p a3^ , J .  S ie n ia w sk i3^ , V. A. S e rg ie n k o ^
F. Tárkányi
1) L en in g rad  S ta te  U n iv e r s i ty ,  L en in g rad , USSR
2) M ongolian S ta te  U n iv e r s i ty ,  U lan -B ato r, M ongolia
3) I n s t i t u t e  o f  N uclear P h y s ic s , Cracow, Poland
4) L en in g rad  N uclear P h y s ic s  I n s t i t u t e ,  G a tch ina , USSR
S ubm itted  to :  B u l l .  Acad. S e i .  USSR Phys. S e r.
( I n  Russian)
THE NEW ISOTOPE 1 3 7 e u . DECAY OF 1 3 7 sm  ISOTOPE 
G. D. A lkhazov-^ , N. G anbaatar2 ^, K. Ya. Gromov-^, V. G. K alin n ik o v 3^,
J .  Kormicki4 ^ , K. A. M ezilev1 ^ , Yu. N. Novikov‘S ,  A. M. Nurrnukhamedov1 ^ ,
4) 4) „ _A. Potenpa , J . Sieniarwski , F. Tárkányi
1) L e n in g ra d  N uclear P h y s ic s  I n s t i t u t e ,  G a tch in e , USSR
2) M ongolian S ta te  U n iv e r s i ty ,  U lan -B ato r, Mongo l i e
3) J o i n t  I n s t i t u t e  f o r  N u c lea r R esearch , Dubna, USSR
4) I n s t i t u t e  o f  N u c lea r P h y s ic s , Cracow, Poland
Subm itted  to :  33rd  Symposium on N uclear S pectroscopy  and
N u clea r S t r u c tu r e ,  Moscow, 1983 (Nauka, L en ingrad , 1982)
( I n  Russian)
NEW ISOTOPES 136SM AND l ^ D Y
G.D. Alkhazov1"*, V .P. Af ansyev1  3^, N. G an b aa ta r1^, K.Ya. Grcmov^ ,
2) 4 ) 5) 1)D.G. K alinn ikov  , J .  KormLcki , A. L a tu szy n sk i , K.A. M ezilev  ,
Yu.N. Novikov‘S ,  V.N. P an te ley ev 1 ^, A.G. P olyakov1^, A. Poterrpa4 ^,
4) 2)J .  S ien iaw sk i , F. T a rk an y i, Yu. V. Y ushkevich
1) L en ingrad  N uclear P h y s ic s  I n s t i t u t e ,  G atch ina , USSR
2) J o in t  I n s t i t u t e  f o r  N u c lea r P h y s ic s , Dubna, USSR
3) Monglian S ta te  U n iv e rs ity , U lan -B a to r, M ongolia
4) I n s t i t u t e  o f  N u c lea r P h y s ic s , Craocw, Poland
5) M. C urie-Sklodow ska U n iv e rs ify , L u b lin , Poland
32nd Symposium on N uclear S pectroscopy  and N u c lea r 
S t r u c tu r e ,  K iev , 16-18 March 1982 
( In  R ussian)
NEW ISOMERIC STATES IN 131pR,  138рм ,  1 4 6 jB  ISOTOPES
1) 2) 3) 3)N. G anbaator , J .  Kormicki , K.A. M ezilev  , Yu.N. Novikov ,
3) 2) 2)A.M. Nurmukhamedov , A. P o tenpa , J .  S ien iaw sk i , F. T arkany i
1) Mongolian S ta te  U n iv e rs i ty , U lan -B a to r, M ongolia
2) I n s t i t u t e  o f  N uclear P h y s ic s , Cracow, Poland
3) L eningrad  N u c lea r P h y s ic s  I n s t i t u t e ,  G atch ina , USSR
Subm itted  to  33rd Symposium on N uclear S pec tro scopy  and 
N u c lea r S t r u c tu r e ,  Moscow, 1983 
( I n  R ussian)
EXCITED STATES OF THE l ^ T B  ISOTOPE
1 ) 2 ) 3)G .D . A lk h a z o v  , N. G a n b a a t a r  , K .Y a . Grom ov ,
D .G . K a l i n n i k o v 1 "*, J .  K o r m i c k i ^ ,  K .A . M e z i l e v 1 ^ ,
Y u .N . N o v ik o v 1 ^ , A.M . N u rm u k h am ed o v 1 "*, A. P o tem p a^"* ,
4 )J .  S i e n i a w s k i  , F . T a r k á n y i
1) L e n in g r a d  N u c l e a r  P h y s i c s  I n s t i t u t e ,  G a t c h i n a ,  USSR
2) M o n g o lia n  S t a t e s  U n i v e r s i t y ,  U l a n - B a t o r ,  M o n g o lia
3) J o i n t  I n s t i t u t e  f o r  N u c l e a r  R e s e a r c h ,  D u b n a , USSR
4) I n s t i t u t e  o f  N u c l e a r  P h y s i c s ,  C ra c o w , P o l a n d
Subm itted  t o  33rd Symposium on N uclear S p ec tro scopy  and
N u c lea r S t r u c tu r e ,  Moscow, 1983
( I n  R ussian)
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MASS DIFFERENCE MEASUREMENTS IN RARE-EARTH NUCLEI 
FAR FROM THE BETA S T A B IL IT Y
G.D. Alkhazov1  ^ , A.A. Akhmomen1^, L. Kh. B a t is t 1^, Yu.S. B lin n ik o v ^ , 
N. Ganbaatar2 ^, K.Ya. Gromov3^, Yu.V. Y elk in 1 ^, V.G. K alinnikov3^,
K.A. Mezilev1 ^, F.V. Moroz1^, Yu.N. N o v ik o v ^ , A.M. Nurmukhamedov1^,
1)  1) 4) 4)V.N. P an te ley ev  , A.G. P o lyakov  , A. P o ten p a  , J .  Siem arw ski ,
F. Tárkányi, V.K. Tarasov1 ^
1) L en ing rad  N uclear P h y s ic s  I n s t i t u t e ,  G atch ina , USSR
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INNER-SHELL REARRANGEMENT (EXCHANGE CORRECTION) 
IN INTERNAL CONVERSION
E . V a ta i
In n e r^ S h e ll and X -ray P hysics  o f  Atoms and S o lid s . 
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ATOMIC PH Y SIC S
A STUDY OF THE ANGULAR DISTRIBUTION OF THE ELECTRONS IN 
THE PEAK NEAR v e =vi  IN THE ELECTRON SPECTRA FROM He + ,
H2 +-A r  COLLISIONS
Á. Kövér, D. Varga, Gy. Szabó, D. B erényi, I .  Kádár,
S. R icz, J . Végh and G. Hock
Subm itted  t o  J o u rn a l  o f  P h ysics  В
The peak n e a r  ve =vi in  th e  e le c t ro n  s p e c tr a  from  He+ (0 .8  MeV/amu), H2+ 
(0 .8  MeV/amu; 1.995 MeV/amu) -  Ar c o l l i s io n s  was s tu d ie d  a t  t h i r t e e n  
an g les  from 0° to  180°. The ex p erim en ta l v a lu e s  f o r  th e  p o s i t io n  and h a l f  
w id th  (FWHM) o f  th e se  peaks were compared w ith  t h e o r e t i c a l  c a lc u la t io n s .
An example i s  given f o r  th e  com parison o f  th e  a c tu a l  shapes o f  th e  peak 
f o r  d i f f e r e n t  p r o j e c t i l e s  w ith  th e  co rresp o n d in g  th e o r e t i c a l  c u rv e s . The 
a n g u la r  d i s t r ib u t io n  o f  th e  e le c tro n s  in  th e  e le c t r o n  lo s s  peak ( i . e .  th e  
s in g le  d i f f e r e n t i a l  c ro s s  s e c tio n )  was p lo t te d  to g e th e r  w ith  th e  t h e o r e t i ­
c a l  ones.
F ig . 1. Dependence o f  th e  f u l l  w id th  a t  th e  h a l f  maximum ( FWHM) o f  th e  
ve =vi  peak on th e  e le c t ro n  em ission  a n g le .
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ANGULAR D IS TR IB U T IO N  OF ELECTRONS EJECTED FROM THE 
ARGON L SHELL BY 3 5 0  KEV PROTON IMPACT
L. Sarkad!, J . Bossier*, R. Hippier*, and H. O. Lutz*
»Fakultat für Physik, U niversität B ie le fe ld , D-4800 B ie le fe ld  1, 
Fed. Rep. Germany
S ubm itted  t o  J o u rn a l P h ysics  В
The c o n tr ib u t io n  o f  th e  L s h e l l  to  th e  t o t a l  6 - e le c t r o n  e je c t io n  c ro s s  
s e c tio n s  in  a rg e n  by 350 keV p ro to n  bombardment has been m easured. The L 
e le c tro n s  were d is c r im in a te d  from th e  o th e r  e le c tro n s  by d e te c t in g  c o in c i­
dences w ith  th e  L-MM Auger e le c t r o n s .  The p r im a r i ly  m easured q u a n t i ty  was 
th e  r a t i o  o f  th e  number o f  co in c id en c es  t o  th e  number o f  th e  d e te c te d  
continuum e le c t r o n s  a t  a  g iv en  e je c t io n  energy  e and a n g le  \£ . From t h i s  
q u a n tity  th e  r a t i o  o f  th e  doubly  d i f f e r e n t i a l  c ro s s  s e c t io n  (DDCS) f o r  th e  
L s h e l l  to  t h a t  f o r  th e  t o t a l  e le c t r o n  e je c t io n  has been determ ined . We 
have oonverted  th e s e  r e l a t i v e  L - s h e l l  DDCS d a ta  in to  a b so lu te  ones by 
m u ltip ly in g  them  w ith  th e  t o t a l  DDCS v a lu es  m easured by G ab ler e t  a l .  [ 1 ] .  
The r e s u l t s  w ere compared w ith  PWBA c a lc u la t io n s  w ith  b o th  h y d ro g en -lik e  
and s e l f  c o n s is te n t  H a r tre e -F o c k /H a r tre e -S la te r  [2 ] wave fu n c tio n s  f o r  th e  
t a r g e t  a t  cm. A re a so n a b le  agreem ent has been o b ta in e d  w ith  th e  s e l f  
c o n s is te n t  f i e l d  c a lc u la t io n s  when an a d d i t io n a l  io n iz a t io n  p ro c e ss , namely 
th e  e le c tro n  c a p tu re  from th e  t a r g e t  t o  th e  continuum  s t a t e s  o f  th e  p ro je c ­
t i l e  has been in c lu d e d  in  th e  form  o f  a  c o r re c t io n  f a c to r  [3 ] .
P ig . 1 . T o ta l  and L - s h e l l  doubly  d i f f e r e n t i a l  c ro s s  s e c t io n s  f o r  6- e le c t r o n  
e je c t io n  a t  350 keV p ro to n -im p a c t io n iz a t io n  o f  a rgon . E le c tro n  e n e rg ie s :  
e=(a) 46 eV, (b )  100 eV, (c )  308 eV.
R eferences
lI ]  See in  M.E. Rudd, L.H. Toburen and N. S to l t e r f o h t ,  Atom. Data N ucl.
Data T a b le s  23 (1979) 405
£ 2 3  D . H . Ma d ison a n d  S. T .  Manso n , Phys .  -В е у ^ -А 2 0  (1979) JLV.._—
£3] A. S a l in ,  J .  Phys. B: A t. Mol. Fhys. Ъ (1972) 979
40 “  -----
STUDY OF THE L-SHELL IONISATION OF GOLD 
BY 3 , 0 - 1 8 , 2  MEV NITROGEN-ION BOMBARDMENT
J . P á lin k ás, L. Sarkadi, B. Schlenk, I .  Török, Gy. Kálmán,
C. Bauer*, K. Brankoff*, D. Grairbole*, C. H eiser*, W. Rudolph*,
and H. J . Thomas*
*C entral I n s t itu te  o f  N uclear Research, Rossendorf, 8051 Dresden, 
P f. 1 9 . ,  German Democratic Republic
Subm itted  to  Jo u rn a l P h y sic s  В
The an g u la r  d i s t r ib u t io n  o f  th e  a b so lu te  i n t e n s i t i e s  o f  th e  L x -ra y  
l in e s  o f  go ld  a t  n itro g e n  io n  in p a c t  has been  m easured. The experim en ts  
were perform ed a t  th e  5 MV tandem a c c e le r a to r  o f  th e  C e n tra l I n s t i t u t e  o f  
N uclear R esearch, R ossendorf. Thin ta r g e t s  were bombarded in  a  sm all s c a t ­
t e r in g  chamber, and th e  em itte d  x -ra y s  were d e te c te d  by a  Kevex S i(L i)  
d e te c to r .  The s c a t te r e d  p r o j e c t i l e s  were d e te c te d  s im u ltan eo u s ly  by an SB 
d e te c to r .
From th e  measured x -ray  p ro d u c tio n  c ro ss  s e c t io n s  o f  th e  La , Ly-  ^ and 
Ly2 3 6 -'--'-nes "the L>2 ~ and L g -su b sh e ll io n iz a t io n  c ro s s  s e c t io n s  have
beeh determ ined  and conpared to  th e  p re d ic t io n s  o f  th e  CPSSR th e o ry  o f  




He — Au (Pálrkás et al 1960) 
N -A u  (PRESENT WORK I 
C — Au (Pálinkás et at 1962) 
C —Au (Jctschin et at 19811 
Ne— Au (Jitschm et at. 1981)




The CPSSR th e o ry  g ro s s ly  u n d e re s tim a te s  a t  low e n e r g ie s . 
-  -г -  T — — л  The tw o -s te p  model im proves th e
agreem ent between th e o ry  and th e  
experim ent b u t s t i l l  s e r io u s  
d e v ia t io n  rem ains.
At each  bombarding energy  th e  
a n g u la r  d i s t r i b u t io n  o f  th e  
l in e  has been used  t o  determ ine  th e  
L3- s u b s h e l l  a lignm ent p a ram e te r, 
which a re  d isp la y e d  in  f ig u r e  1 . as 
a  fu n c tio n  o f  th e  sq u are  o f  th e  
p r o j e c t i l e  v e lo c i ty  (vp ) r e l a t i v e  to  
th e  average  v e lo c i ty  o r  th e  L3 
e le c tro n s  ( c i / ^ ) .  The ex p e rim en ta l 
d a ta  g ro s s ly  d e v ia te  from t h e o r e t i c a l  
r e s u l t s .  C la r ify in g  th e  d isag reem en t 
th e  m u lt ip le  io n iz a t io n ,  th e  e lec -- 
tro n  c a p tu re  and m o le c u la r - o r b i ta l  
p ro c e sses  should  be m entioned in  
a d d it io n  to  th e  h ig h e r  o rd e r  e f f e c t s .
—  PWBA
(Sizov and Kabachn* 1980) .
—  COULOMB CORRECTED 
PWBA (Pátriws et al 1980)
—  RSCA (Rosel e t al 1982)
01 1 0
(Vp/<VU,»
F ig . 1. The alignm ent p a r a m e t e r ^  
f o r  th e  L g -su b sh e ll o f  g o ld .
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L3 -SUBSHELL ALIGNMENT OF GOLD BY C+ AND N+ IMPACT
IONISATION
J . P á lin k á s , L. Sarkadi, B. Schlenk, I .  Török 
and Gy. Kálmán
J o u rn a l P h y sic s  В 15_ (1982) L451-45L
I n t .  C onf. on X-ray and Atomic In n e r -S h e l l  P h y s ic s , August 23-27 , 
1982. U n iv e rs ity  o f  O regon, Eugene, Oregon, USA.
Program and A b s tra c ts .  p .lO ^ .
Measurements o f  th e  L o -su b sh e ll a lignm en t o f  go ld  by low v e lo c i ty  C+ and 
N+ im pact a re  r e p o r te d .  The a lig n m en t p a ram ete r has been found to  be pos­
i t i v e  and i t  i s  s u r p r is in g ly  la rg e  (.Л ,=0.47±0.09) f o r  2.4  MeV N io n s .
L-SHELL IO N IZATIO N OF GOLD BY NITROGEN-ION IMPACT
J . Pálinkás, L. Sarkadi, B. Schlenk, I .  Török, Gy. Kálmán, C.Bauer*,
K.Brankoff*, D. Grambole*, C. H eiser? W. Rudolph*, and H.J. Themas*
»Central I n s t i t u t e  o f  N uclear Research, Rossendorf,
8051 D resden, P f. 1 9 . ,  German Democratic Republic
S u b m itted  to  Seventh C onference on th e  A p p lic a tio n  o f  
A c c e le ra to rs  in  R esearch  and In d u s try ,  Denton, T exas, 
USA, November 8-10 1982 
IEEE T ra n sa c tio n s  on N u c lea r S cience
Measuring th e  a n g u la r  d i s t r i b u t io n s  and th e  a b so lu te  i n t e n s i t i e s  o f  th e  
L x -ray  l in e s  o f  g o ld  a t  2 .L -18 .2  MeV n itro g e n  io n  im p ac t, th e  ab so lu te  
s u b sh e ll  io n iz a t io n  c ro s s - s e c t io n s  and th e  a lignm ent p a ram ete r o f  th e  
L ^ -su b sh e ll have been d e term ined  and compared to  th e  t h e o r e t i c a l  r e s u l t s .
PRIMARY ELECTRON EJECTION FROM THE L SHELL OF ARGON 
BY PROTON-IMPACT IONIZATION
L. Sarkadi, J .  B o ssier* , R. H ippier*, and H. O. Lutz*
»F ak ultat für Physik , U n iv e r s itä t  B ie le f e ld ,
[>-4800 B ie le f e ld  1 , Fed. Rep. Germany
8th  I n t .  Conf. on Atomic P h y s ic s , Aug. 2 -6 , 1982, 
S ite b o rg , Sweden, A b s tra c ts  o f  P a p e rs , В 52
L3 -SUBSHELL ALIGNMENT OF HEAVY ATOMS IN ASYMMETRIC
ION-ATOM COLLISIONS
W. J it s c h in * , R. H ippier*, H. O. Lutz*
L. Sarkadi, H. Kleinpoppen**, and R. Schuch***
* Fakultat fü r  Physik , U n iv ers itä t B ie le f e ld ,  D-4800 B ie le f e ld  1,
W. Germany
**I n s t itu te  fo r  A tonic P h y sic s , U n iv ersity  o f  S t ir l in g ,  S t i r l i n g,  
Scotland
»««P h ysik a lisch es, I n s t i t u t  der U n iv ers itä t H eidelberg, D-6900 
H eidelberg, W. Germany
Subm itted  to  I n t .  Conf. on X-Ray and Atomic In n e r 
S h e ll  P hysics  (X -82), August 23-27, 1982, Eugene, 
Oregon, USA
In n e r - s h e l l  io n iz a t io n  by l i g h t  io n s  i s  commonly d e sc r ib e d  by f i r s t  o r d e r  
p e r tu rb a t io n  th e o r ie s  (PWBA, SCA). In  o rd e r  to  t e s t  th e se  m odels, m easure­
ments o f  th e  r e l a t i v e  io n iz a t io n  c ro s s  s e c tio n s  f o r  th e  d i f f e r e n t  m agnetic  
L3 s u b s ta te s  have been perform ed. T h e ir  r e l a t i v e  d i f f e r e n c e ,  i . e .  th e  
a lignm ent p a ram ete r was d e riv e d  from th e  a n is o t ro p ic  em issio n  o f  th e  
c h a r a c t e r i s t i c  X -ray l i n e s . For p ro to n  im pact th e  a lignm en t was found to  
be s e n s i t iv e  to  th e  Coulomb d e f le c t io n  o f  th e  p r o j e c t i l e  in  th e  f i e l d  o f  
th e  t a r g e t  n u c le u s . For h e a v ie r  p r o j e c t i l e s  PWBA c a lc u la t io n s  p r e d ic t  th e  
same alignm ent as  f o r  p ro to n s . S ince f o r  th e se  io n s  th e  ch arg e-to -m ass  
r a t i o  i s  s m a lle r , th e  c o r re c t io n  f o r  Coulomb d e f le c t io n  i s  o f  m inor im por­
ta n c e . The ex p erim en ta l d a ta  f o r  heavy p r o j e c t i l e s  (2<Z j>16), however, show 
la rg e  d is c re p a n c ie s  to  th e  t h e o r e t i c a l  p re d ic t io n s  which in c re a s e  w ith  
in c re a s in g  Z- .^ A p o s s ib le  e x p la n a tio n  f o r  th e se  r e s u l t s  i s  th e  s tro n g  
p e r tu rb a t io n  o f  th e  t a r g e t  atom ic w av efu n c tio n s .
ELECTRONIC R E L A T IV IS T IC  EFFECTS IN «-SHELL  
IONIZATION BY PROTON IMPACT
T. Mukoyama*, and L. Sarkadi
« I n s t itu te  fo r  Chemical Research, Kyoto U n iv ersity , Kyoto, Japan
Subm itted  to  P h y s ic a l Review A
The r e l a t i v i s t i c  plane-w ave B om -approx im ation  c a lc u la t io n s  have been 
perform ed f o r  К- s h e l l  io n iz a t io n  by p ro to n  im pact. The К- s h e l l  io n iz a t io n  
c ro s s  s e c tio n s  have been o b ta in e d  by th e  use o f  r e l a t i v i s t i c  hydrogen ic  
(D irac ) wave fu n c tio n s  f o r  t a r g e t  e le c t r o n s .  The r a t i o  o f  th e  r e l a t i v i s t i c  
c ro ss  s e c t io n  to  th e  n o n r e l a t i v i s t i c  one i s  e v a lu a te d  and compared w ith  
v a rio u s  approxim ate c o r re c t io n  methods f o r  th e  e le c t r o n ic  r e l a t i v i s t i c  
e f f e c t s .  S im ila r  com parison i s  made f o r  th e  К- s h e l l  io n iz a t io n  c ro s s  
s e c t io n s  c o rre c te d  f o r  b in d in g -en e rg y  and C ou lom b-deflec tion  e f f e c t s .
These r e s u l t s  a re  a ls o  compared w ith  th e  ex p e rim en ta l d a ta .
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RELATIVE INTENSITY RATIOS FOR L-SHELL X-RAYS BY 
LOW-ENERGY PROTON IMPACT 
T. M u k o y a m a * ,  and L. S a r k a d i
* I n s t itu te  fo r  Chemical R esearch, Kyoto U n iv ers ity , Kyoto, Japan
N u clea r In s tru m e n ts  and M ethods, 197 (1982) 585-590
Comparison between t h e o r e t i c a l  and  ex p erim en ta l v a lu es  f o r  r e l a t i v e  in te n ­
s i t y  r a t i o s  o f  L - s h e l l  X-rays by lew -energy  p ro to n  in p a c t E = 0 .3 -0 .8 MeV 
has been  made g r a p h ic a l ly .  The c a lc u la t io n s  f o r  th e  La , L„ and L X-ray 
p ro d u c tio n  c ro ss  s e c t io n s  have b een  perform ed by th e  r e l a t i v i s t i c  p la n e -  
wave Bom  app rox im ation  th eo ry  c o r r e c te d  f o r  th e  b in d in g -en e rg y  and 
C oulom b-deflection  e f f e c t s  (PRWBA-BC). The t h e o r e t i c a l  p re d ic t io n s  a re  
campard w ith  th e  ex p e rim en ta l v a lu e s  f o r  th e  L^/Lg and L^/Ly X-ray in te n ­
s i t y  r a t i o s  as w e l l  a s  o th e r  t h e o r e t i c a l  m odels. I t  i s  found th a t  th e  
RFWBA-BC gives th e  b e s t  o v e ra l l  agreem ent w ith  th e  ex p erim en ta l r e s u l t s .  
U sing an average red u ced  v e lo c i ty  p a ram ete r, we have p lo t te d  th e  experim en­
t a l  La/Lg and La/L  r a t i o s ,  n o rm a lized  to  th e  RPWBA-BC th e o ry , f o r  d i f f e r ­
e n t t a r g e t  e lem en ts . This u n iv e r s a l  p lo t  shows th a t  th e  measured La /Lg 
and Ь д /by values a r e  in  agreem ent w ith  th e  RFWBA-BC th e o ry  w ith in  a  d e v ia t io n  
o f  25 %.
L-SHELL COULOMB IONIZATION
L. Sarkadi
P resen ted  on th e  I n te r n a t io n a l  Workshop on Cross 
S ec tions f o r  Fusion and O ther A p p lic a t io n s , Nov. 4 -6 , 
1982, C o lleg e  S ta t io n ,  T exas, USA.
Subm itted t o  N uclear In s tru m en ts  and Methods
A b r i e f  review  o f  th e  most im p o r ta n t f e a tu r e s  o f  th e  L - s h e l l  io n iz a t io n  o f  
atoms by charged  p a r t i c l e  im p ac t i s  g iv en . For exam ple, th e  m a n ife s ta tio n  
o f  th e  e x tra  node o f  the  2s, r a d i a l  w avefunction  in  th e  energy dependence 
o f  th e  L-^  s u b s h e l l  io n iz a t io n  c ro s s  s e c t io n ,  th e  consequences o f  th e  c lo s e ly  
s i tu a te d  w av efunc tions o f  th e  th r e e  s u b s h e lls  ( in  space and e n e rg y ) , and 
th e  phenomenon o f  th e  a lig n m en t o f  th e  s u b s h e ll  a re  d isc u sse d . I t  i s  
shown th a t  th e  d i r e c t  Coulomb th e o r ie s  s u c c e s s fu l ly  d e sc r ib e  th e  io n iz a t io n  
p ro c e sses  as f a r  a s  the  p e r tu rb in g  e f f e c t  o f  th e  p r o j e c t i l e  i s  sm a ll, e .g .  
f o r  e le c tro n  and p ro to n  im p a c t. For s t ro n g e r  p e r tu rb a t io n s  induced  by lew 
v e lo c i ty  heavy io n s ,  however, s e r io u s  d isag reem en t has been observed  b e t ­
ween the  e x p e r im en ta l c ro ss  s e c t io n  d a ta  and th e  t h e o r e t i c a l  p r e d ic t io n s  
[ 1 ] .  In  t h i s  c a s e  th e  com parison o f  th e  d a ta  w ith  s im p lif ie d  second o rd e r  
p e r tu rb a tio n  c a lc u la t io n s  [ 2] in d ic a te s  t h a t  th e  io n iz a t io n s  o f  th e  in d i ­
v id u a l  atom ic L su b le v e ls  a r e  n o t independen t p ro c e sse s .
R eferences
[1 ]  L. S arkad i and  T. Mukoyama, J .  Phys. В 13 (1980) 2255
[2 ]  L. SArakdi and  T. Mukoyama, J .  Phys. В 14 (1981) L255
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T. Mukoyaira*, and L. Sarkadi
TWO COMPUTER CODES FOR K- AND L~SHELL IONIZATION CROSS
SECTIONS IN THE PLANE-WAVE BORN APPROXIMATION
*I n s t itu te  fo r  Chemical Research, Kyoto U n iv ersity , Kyoto, Japan
B u ll. I n s t .  Chem. R es ., K yoto, U n iv ., 60 (1 9 8 2 ), 67
Two com puter codes f o r  th e  K- and L - s h e l l  io n iz a t io n  c ro s s  s e c t io n s  by 
heavy c h a rg e d -p a r t ic le  im pact in  th e  plane-w ave Bom ap p rox im ation  a re  
p re e n te d . These codes a re  th e  m o d ified  v e rs io n s  o f  th e  com puter code DEKY 
w r i t te n  by u s . One o f  them , c a l le d  EEKY2, c a lc u la te s  th e  r e l a t i v i s t i c  c ro s s  
s e c tio n s  based  on th e  c o r re c t io n  r e c e n t ly  d e r iv e d  by B randt and L ap ick i and 
th e  c o r re c t io n s  f o r  th e  b in d in g -en e rg y  and C ou lom b-deflec tion  e f f e c t s  a re  
a ls o  in c lu d e d . The second code, DEKY3, in c lu d e s  th e  c o r r e c t io n  f o r  p o la r ­
iz a t io n  e f f e c t  in  a d d it io n  to  a l l  th e  c o r re c t io n s  m entioned above and i s  
u s e fu l f o r  in te rm e d ia te -  and h ig h -v e lo c i ty  p r o j e c t i l e s .
L-SHELL X-RAY PRODUCTION CROSS SECTIONS 
BY LOW-ENERGY PROTONS
T. Mukcyama*, and L. Sarkadi
* I n s t itu te  fo r  Chemical Research, Kyoto U n iv ers ity , Kyoto, Japán
Subm itted  to  N uclear In s tru m en ts  and Methods
P a r t i a l  L -x -ray  p ro d u c tio n  c ro ss  s e c t io n s  f o r  low -energy p ro to n  bombard­
ments have been c a lc u la te d  in  th e  r e l a t i v i s t i c  plane-w ave Bom  ap p ro x im a tio n , 
in c lu d in g  th e  c o r re c t io n s  f o r  th e  C ou lom b-deflec tion  and b in d in g -en e rg y  
e f f e c t s .  The o b ta in e d  r e s u l t s  a re  compared g ra p h ic a l ly  w ith  th e  ex p e rim en ta l 
va lues f o r  L™, Lg, Ly and L г x - ra y  p ro d u c tio n  c ro s s  s e c t io n s .  The e x p e r i­
m ental d a ta  f o r  v a rio u s  t a r g e t  e lem en ts a re  ex p ressed  as a  r a t i o  to  th e  
t h e o r e t i c a l  va lue  and p lo t te d  a g a in s t  an av erag e  reduced  v e lo c i ty  p a ram ete r. 
T h is p lo t  shows an approx im ate ly  u n iv e rs a l  b eh av io u r f o r  d i f f e r e n t  t a r g e t  
elem ents and f o r  d i f f e r e n t  p a r t i a l  x -ra y  p ro d u c tio n  c ro s s  s e c t io n s .  The 
agreem ent between th e o ry  and experim en t i s  in  g e n e ra l n o t so  good in  low- 
energy re g io n . The rea so n  f o r  b e t t e r  agreem ent in  th e  case  o f  r e l a t i v e  
x -ra y  in t e n s i ty  r a t i o s  and c o r r e la t io n  betw een s u b sh e ll  io n iz a t io n  c ro ss  
s e c tio n s  and p a r t i a l  x -ra y  p ro d u c tio n  c ro s s  s e c t io n s  a re  d is c u s s e d .
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APPROXIMATE R E L A T IV IS T IC  CORRECTION FACTORS 
IN L-SHELL IO N IZATIO N
T. Mukoyama*, and L. Sarkadi
* I n s t itu te  fo r  Chemical Research, Kyoto U n iv ersity , Kyoto, Japan
Jo u rn a l P h y sic s  В 15 (1982) L617
Sim ple approxim ate  c o r re c t io n  f a c to r s  f o r  e l e c t r o n i c  r e l a t i v i s t i c  e f f e c t s  
i n  L -sh e ll i o n iz a t io n  c ro ss  s e c t io n s  by lew -energy  c h a rg e d -p a r t ic le  im pact 
have been d e r iv e d  in  th e  m anner s im i la r  t o  th e  method o f  Amundsen e t  a l .  
[1 ]  fo r  К- s h e l l  io n iz a t io n .  At lew p r o j e c t i l e  e n e rg ie s  th e  c ro s s  s e c t io n  
i s  p ro p o r tio n a l t o  th e  sq u are  o f  ^
where qQ i s  th e  minimum momentum t r a n s f e r ,  R ^(r) and R p (r)a re  th e  r a d i a l  
e le c t r o n  w av efu n c tio n s  f o r  i n i t i a l  and f i n a l  s t a t e s ,  and j^ ( x )  i s  th e  
s p h e r ic a l  B e sse l fu n c tio n  o f  o rd e r  L.
The c o rre c t io n  f a c to r  f o r  L ^ -s h e l l  io n iz a t io n  c ro s s  s e c t io n  i s  g iven  by
I n  t h i s  e x p re s s io n  th e  w avefunc tions f o r  th e  f i n a l  continuum  s t a t e s  have 
been  approxim ated by sim ple fu n c t io n s .  The f a c to r s  a re  compared w ith  r e l a ­
t i v i s t i c  PWBA c a lc u la t io n s  u s in g  D irac  w avefunc tions [ 2] and w ith  o th e r  
approxim ate c o r r e c t io n  m ethods. In  th e  energy  range o f  i n t e r e s t ,  th e  
p re s e n t  method i s  found t o  r e p re s e n t  w e ll th e  r e l a t i v i s t i c  e f f e c t s .
R eferences
[1 ]  P. A. Amundsen, L. Kocbach and J .  M. H ansteen ,
J .  Phys. B: A t. Mol. Phys. 9 (1976) L203
[2 ]  T. Mukoyama and L. S a rk a d i, Phys. Rev. A25 (1982) 1411
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APPROXIMATE CORRECTION FACTORS FOR ELECTRONIC
R E L A T IV IS T IC  EFFECTS IN L-SHELL IONIZATION
T. Mukoyama*, and L. Sarkadi
* I n s t i t u t e  fo r  Chemical Research, Kyoto U n iv ersity , Kyoto, Japan
I n t .  Conf. on X-Ray and Atomic In n e r  S h e l l  P hysics  (X-82) 
Aug. 23-27 , 1982, Eugene, Oregon, USA
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T. Mukcyama , and L. Sarkadi
* I n s t itu te  fo r  Chemical Research, Kyoto U n iv ersity , Kyoto, Japan
N uclear In s tru m en ts  and Methods 190 (1981) 619-626
L-SHELL IONIZATION BY LOW"ENERGY PROTONS AND ALPHA PARTICLES
Comparison between t h e o r e t i c a l  and e x p e rim e ta l v a lu es  f o r  L -su b sh e ll  i o n i ­
z a tio n  c ro ss  s e c t io n s  by low -energy p ro to n s  and a  p a r t i c l e s  has been made 
g ra p h ic a l ly . The th e o r e t i c a l  v a lu es  a re  c a lc u la te d  by th e  r e l a t i v i a t i c  
PWBA in c lu d in g  th e  c o r re c t io n s  f o r  th e  b in d in g  energy  and C oulom b-deflec­
t io n  e f f e c t s .  The ex p erim en ta l d a ta  ex p ressed  as  a  r a t i o  to  th e  c a lc u la te d  
v a lu es  and p lo t te d  a g a in s t  a  reduced  v e lo c i ty  p a ram ete r. I t  i s  found t h a t  
agreem ent between th e o ry  and experim ent i s  n o t so good as in  th e  case  o f  
th e  К- s h e l l  io n iz a t io n  c ro ss  s e c t io n s .  For L, and L„ s u b s h e l l ,  most e x p e r i­
m en ta l d a ta  a re  in  agreem ent w ith  th e  c a lc u la te d  va lu es  w ith in  e r r o r s  o f  
60 %. However, th e  m easured v a lu es  f o r  L - s u b s h e l l  a re  s y s te m a tic a l ly  
l a r g e r  th an  th e  c a lc u la te d  ones. P o s s ib le  re a so n s  f o r  th e  d isc rep a n c y  a re  
d isc u sse d .
HELIUM-INDUCED L 'SHELL IONIZATION CROSS SECTIONS
T. Mukcyama*, and L. Sarkadi
* I n s t itu te  fo r  Chemical Research, Kyoto U n iv ers ity , Kyoto, Japan
Subm itted  to  N uclear In s tru m e n ts  and Methods
Comparison betw een t h e o r e t i c a l  and re c e n t  ex p e rim en ta l v a lu es  f o r  h e liu m - 
induced  L -su b sh e ll io n iz a t io n  c ro s s  s e c tio n s  h as  been made g ra p h ic a l ly .
The th e o r e t i c a l  p re d ic t io n s  a re  c a lc u la te d  by th e  r e l a t i v i s t i c  p lane-w ave 
B om -approx im ation , c o r re c te d  f o r  th e  e f f e c t s  o f  in c re a se d  b in d in g  energy  
and Coulomb d e f le c t io n .  The ex p e rim en ta l d a ta  f o r  v a rio u s  t a r g e t  e lem en ts  
a re  norm alized  to  th e  co rresp o n d in g  t h e o r e t i c a l  v a lu es  and p lo t t e d  a g a in s t  
an e f f e c t iv e  reduces v e lo c i ty  p a ram ete r. For L-^  and L ^ -sh e ll  e le c t r o n s ,  
s a t i s f a c to r y  agreem ent between th e o ry  and experim en t i s  o b ta in e d . The 
c a lc u la te d  v a lu es  f o r  L ^ -sh e ll  io n iz a t io n  c ro s s  s e c tio n s  a re  s y s te m a tic a l ly  
s m a lle r  th a n  th e  m easured v a lu e s . P o s s ib le  re a so n s  f o r  th e  d isc rep an cy  
a re  d isc u sse d .
AUGER ELECTRON SPECTROMETRY OF BEAM-FOIL EXCITED  
MOLECULAR HEAVY IONS
H. J . F rish k om *, P. Koschar*, R. L atz*, J . Pfennig*, J . Schader*,
Gy. Szabó, and K. O. Groeneveld*
*I n s t i t u t  fü r  Kernphysik der J . W. Geothe U n iv e r s itä t ,
6000 Frankfurt/M ain, Fed. Rep. Germany
N u clear In s tru m e n ts  and Methods 194 (1982) 311-313
The in f lu e n c e  o f  th e  Coulomb e x p lo s io n  o f  m o lecu la r p r o j e c t i l e  ions on 
Auger lin e sh a p e s  i s  c a lc u la te d  by an a n a ly t i c a l  and a  num berica l p rocedure  
The r e s u l t s  o b ta in e d  d e sc r ib e  th e  e x p e rim en ta l d a ta  b e t t e r  th en  th e  p re v i 
o u s ly  used G aussian  l in e s h a p e s .
Z2 SCALING AND EFFECTIVE Z OF THE PROJECTILE 
IN HE+-AR COLLISIONS
A. Kövér, Gy. Szabó, D. B erényi, D. Varga, I .  Kádár, S . R icz, J . Végh
P h ysics L e t te r s  A89 (1982) N o.2 pp. 71-74.
A RESEARCH PROGRAM FOR ION-ATOM COLLISIONS AT HIGH ENERGY
D. Berényi
High Energy Ion-Atom C o l l i s io n s .  P roceed ings o f  th e  
I n te r n a t io n a l  Sem inar on H igh-Energy Ion-Atom C o ll is io n  
P ro c e s se s , D ebrecen, Hungary, 17-19 March 1981. 
B udapest, 1982, Akadémiai K iadó, pp. 131-140.
(N uclear Methods Monographs 2 .)
L-SHELL IO N IZATIO N OF GOLD BY HEAVY"I ON IMPACT
L. Sarkadi, D. B erényi, and T. Mukoyama*
* I n s t i t u t e  fo r  Chemical Research, Kyoto U n iv ersity , Kyoto, Japan
In n e r -S h e l l  and X -ray P h y s ic s  o f  Atoms and S o lid s . 
P roceed ings o f  th e  I n t .  Conf. on X-ray P ro cesse s  and 
In n e r -S h e l l  I o n iz a t io n ,  A ugust 25-29, 1980, S t i r l i n g ,  
S co tlan d .
New York, 1981, Plenum P r e s s ,  pp. 27-30.
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K-SHELL IONIZATION CROSS-SECTIONS BY LOW-ENERGY
CHARGED PARTICLES
T. Mukoyama*, and L. Sarkadi
* I n s t itu te  fo r  Chemical Research, Kyoto U n iv ersity , Kyoto, Japan
In n e r -S h e l l  and X -ray P h ysics  o f  Atoms and S o l id s ,  P roceed ings o f  th e  I n t .  
Conf. on X-ray P ro cesses  and In n e r -S h e l l  I o n iz a t io n ,  August 25-29, 1980, 
S t i r l i n g ,  S co tlan d . 1981, Plenum P re s s , pp . 17-20.
ELECTRONS AND X-RAYS FROM HIGH-ENERGY ION-ATOM COLLISIONS
D. Berényi
I n t .  Conf. on X -ray and Atomic In n e r  S h e ll  P h y s ic s , U n iv e rs ity  o f  Oregon, 
Eugene, Oregon, USA, August 23-27, 1982.
THE SHAPE OF THE PEAK NEAR v e = v i  i n  j h e  SPECTRA OF 
ELECTRONS FROM PROJECTILES HAVING ONE ELECTRON
D. Berényi
I n t .  Conf. on X -ray and Atomic In n e r  S h e ll  P h y s ic s , August 23-27 , 1982. 
U n iv e rs ity  o f  Oregon, Eugene, Oregon, USA, Programm and A b s tra c ts  
pp. 102-103.
THE SHAPE OF THE PEAK NEAR v e = v i  IN THE SPECTRA 
OF ELECTRONS FROM PROJECTILES HAVING ONE ELECTRON
D. B erényi, Á. Kövér, D. Varga, Gy. Szabó,
I .  Kádár, S. R icz, and J .  Végh
I n t .  Conf. on X-Ray and A ton ic  In n e r  S h e ll  P h y s ic s , U n iv e rs ity  o f  
Oregon, Eugene, Oregon, USA, August 23-27 , 1982.
INVESTIGATION OF INNER-SHELL IONIZATION BY 
ELECTRON IMPACT IN THE 6 0 - 6 0 0  KEV ENERGY REGION
K. K iss
PhD D is s e r ta t io n ,  
( In  H ungarian)
K ossuth U n iv e r s i ty , D ebrecen, 1982
ANALYTICAL A P PL IC A T IO N S
( a p p l i a t i o n  o f  a t o m i c  a n d  n u c l e a r
ANALYTICAL METHODS IN INDUSTRY,  
AGRICULTURE, M EDIC INE ,  BIOLOGY ETC. )
THE ANALYTICAL APPLICATION OF PROTON INDUCED X-RAY EMISSION
I .  K iss , E. K oltay, S. L ászló* , Z. Papp, Gy. Szabó, L. Zolnai
*I n s t i tu te  fo r  Atmospheric P h y sic s , Budapest, Hungary
C onference on H ungarian  E le c tro n  M icroscopyc and M ic ro an a ly s is  
E g er, 29-31 March 1982. A b s tra c t  p . 74.
Subm itted  to  M ikroskopie (A u s tr ia )
P a r t i c l e s  a c c e le r a te d  in  th e  5 MV Van de G ra a ff  a c c e le r a to r  bombard 
th e  sam ples in s id e  a  sem iau tom atic  PIXE chamber. X -ray s p e c t r a  ta k e n  by a  
S i(L i)  d e te c to r  a re  s to re d  and p ro c e ssed  in  a  system  composed o f  m u lt i­
channel a n a ly z e r  and a  PDP-8/I com puter. Codes EEV-5S and PIXE run n in g  on 
a  PDP-11/40 com puter a re  used f o r  e v a lu a tin g  s p e c t r a  (an  example f o r  a  
f i t t e d  spectrum  c o n ta in in g  12 e lem en ts  i s  g iv en  on f ig u re )  and f o r  d e te r ­
m ining a b so lu te  e lem en te l c o n c e n tra t io n s , r e s p e c t iv e ly .  Code STAT perform s 
s t a t i s t i c a l  d a ta  a n a ly s is  to  r e s u l t  in  re g re s s io n  cu rves c o r r e la t io n  
c o e f f ic ie n t s  and d i f f e r e n t  s t a t i s t i c a l  t e s t s  e t c .  in  th e  case  o f  s im i la r  
sam ples showing up s tro n g  s t a t i s t i c a l  f lu c tu a t io n s  in  th e  e lem en ta l 
c o n c e n tra t io n s .
Human b lood  sam ples were p re p a red  by ly o p h i l iz a t io n  o r  by d e p o s it in g  
m easured m ic ro -q u a n ti t ie s  o f  l i q u id  sample on f o i l s  s tre c h e d  on a  r o t a t in g  
t a b le .  A tm ospheric a e ro s o l  sam ples were c o l le c te d  by pumping a i r  o f  a  g iv en  
volume th rough  a  cascade  im pacto r t o  d e p o s ite  p a r t i c l e  f r a c t io n s  o f  
d i f f e r e n t  s iz e s  on th e  im p ac to r f o i l s  o r  by u s in g  NUCLEPORE f i l t e r  f o r  
c o l le c t in g  sam ples w ith o u t re s o lv in g  th e  d i f f e r e n t  s iz e  f r a c t io n s .
CHANGES OF ELEMENTAL CONSTITUENTS OF BLOOD FOLLOWING
COBALT THERAPY INVESTIGATED BY PIXE METHOD
E. P in ty e* , Z. D ézsi*, L. M iltén y i* , I .  K iss , E. K oltay, Gy. Szabó,
S . László**
* C lin ic  o f  R adiology, D ept, o f  R a d ia tio n  Therapy, M edical 
U n i'v e rs ify , Debrecen, Hungary 
* * In s t i tu te  f o r  A tm ospheric P h y s ic s , B udapest, Hungary
X II. C onference on H ungarian  E le c tro n  M icroscopy and 
M icro an a ly sis
Eger 29-31 March 1982. A b s tra c t  p . 60.
Subm itted to :  M ikroskopie (A u s tr ia )
In  a s e r i e s  o f  PIXE m easurem ents on b lood  sam ples tak en  from mice 
undergoing ra d io th e ra p y  B earse e t  a l .  found changes in  th e  c o n c e n tra tio n s  
o f  e lem en ta l c o n s t i tu e n ts  n o t d i r e c t l y  c o r r e la te d  w ith  th e  d e p re ss io n  o f  
r e d  blood c e l l  c o u n t.
The aim o f  p r e s e n t  in v e s t ig a t io n  was t o  perform  PIXE e lem en ta l 
a n a ly s is  on human sam ples o f  b lo o d  plasm a and e ry th ro c y t ie s  to  see th e  
e f f e c t s  in  p r a c t i c a l  cases o f  human r a d io th e ra p ic  tre a tm e n t.  Two p a t ie n ts  
undergoing p o s to p e r a t iv e  Gamma i r r a d i a t i o n  fo llo w in g  mastectomy were 
s e le c te d  fo r  th e  in v e s t ig a t io n .
The a n a l y t i c a l  measurements were done on p e l l e t s  formed from ly o - 
p h i l iz e d  an pow dered blood p lasm a and re d  b lood  c e l l  u s in g  th e  p ro to n  beam 
and th e  PIXE s e t - u p  o f  th e  Van de G raa ff la b o ra to ry  in  th e  I n s t i t u t e  o f  
N u c lea r R esearch i n  Debrecen. The e v e n tu a l prompt e f f e c t s  o f  th e  i r r a d i ­
a t io n  on th e  e le m e n ta l  com position  o f  th e  p e r ip h e ra l  b lood  w ere fo llow ed 
by fo u r  s e ts  o f  a n a ly se s  d u rin g  th e  i r r a d i a t i o n  p e r io d e , w h ile  p ro longed 
e f f e c t s  were exam ined in  sam ples ta k en  seven  and te n  months a f t e r  th e  end 
o f  i r r a d ia t io n .  U nder th e  u sed  c o n d itio n s  o f  i r r a d i a t i o n  no change were 
found  in  th e  c o n c e n tra tio n s  o f  e le m e n ta l c o n s t i tu e n ts  in  c o n t r a s t  to  th e s e  
found in  th e  above m entioned c a s e .
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PIXE ANALYSIS IN OBSTETRICS
S. Gödény? F. J e n e i, I .  K iss , E. K oltay, S. L ászló**, Gy. Szabó
*Department o f  O b ste tr ics  and Gynecology, M edical School, Debrecen 
I n s t i tu te  o f  Nuclear Research o f  the Hungarian Adaoemy o f  S c ien ces  
* * In s titu te  fo r  Atmospheric P h y sic s , Budapest, Hungary
X II. C onference on H ungarian E le c tro n  
M icroscopy and M icro an a ly s is  Eger 29-31 March 
1982. A b s tra c t p . 27.
Subm itted  to :  M ikroskopie (A u s tr ia )
The a n a ly s is  o f  t r a c e  and p r a c t i c a l  e lem ents in  pregnancy w i l l  
d e f in a te ly  open as new c h a p te r  i n  P e rin a to lo g y  re s e a rc h  in  th e  n e a r  f u tu r e .  
The aim o f  th e se  a n a ly s is  i s  to  de term ine:
1 . w hether th e se  e lem ents p lay  any r o le  in  in t r a u t e r in e  developm ent o r  n o t .
2 . w hether o r  n o t ,  th ey  have to x ic  e f f e c t  on th e  fo e tu s
3. w hether th e re  i s  r e l a t i o n  betw een change in  t h e i r  c o n c e n tra tio n s  and 
th e  F o e to p la n c en ta l u n i t  fu n c tio n .
The a u th o rs  used a  PIXE a n a ly t i c a l  method to  determ ine  th e  c o n ce n tra ­
t io n  o f  some t r a c e  and p r a c t i c a l  e lem en ts in  human re d  b lo o d c e l ls  (RBC) 
and b lood plasm a sam ples from norm al and p a th o lo g ic a l  p re g n a n c ie s . 
D eterm ination  o f  c o n c e n tra tio n  o f  th e se  e lem ents in  bo th  th e  re d  b lo o d - 
c e l l s  and th e  plasm a, however has a  b e t t e r  r e s u l t  th an  on ly  d e te rm in a tio n  
from th e  serum . I n te r a c t io n  by th e s e  e lem ents can a ls o  be determ ined  by 
t h i s  method.
Blood sample were re c e iv e d  from 11 d ia b e t ic  and 17 non d ia b e t ic  
p regnan t women in  51 and 43 o ccas io n s  between 30 and 40 g e s ta t io n a l  weeks. 
The samples were ly o p h i l iz a te d ,  l a t e r  on Y ttriu m  was added to  them a s  i n t e r ­
nal s ta n d a rd .
From th e  plasm a 10 and from th e  re d  b lo o d c e l ls  9 elem ents were 
q u a n t i t a t iv e ly  de term ined . S t a t i s t i c a l  e v a lu a tio n  showed th e  d if f e r e n c e  in  
c o n c e n tra tio n s  o f  some elem ents betw een th e  d ia b e t ic  and non d ia b e t ic  
p reg n an t women i s  s ig n i f i c a n t  in  b o th  plasm a and re d  b lo o d c e l ls .
The au th o rs  em phasise th a t  due to  l i t t l e  amount o f  sam ples re c e iv e d  
th e  above m entioned r e s u l t s  can n o t be used f o r  c l i n i c a l  a p p l ic a t io n  o r  
p r a c t ic e ;  t o  t h i s  e x te n t  more exam inations and a n a ly s is  a re  needed.
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PIXE ANALYSIS OF ATMOSPHERIC AEROSOL SAMPLES
S. L á sz ló * , Á. Mészáros*, I .  K iss , E. Koltay and Gy. Szabó
* I n s t itu te  fo r  Atmospheric P h y sic s , Budape s t ,  Hungary
X II. C onference on H ungarian E le c tro n  M icroscopye 
and M ic ro an a ly s is
E ger 29-31 March 1982 A b s tra c t p . 45 
S u b m itted  to  M ikroskopie (A u s tr ia )
A nalysis o f  a tm ospheric  a e r o s o l  sam ples g iv e s  d e ta i l e d  in fo rm a tio n  on 
th e  d e p o s itio n  and  t r a n s p o r t  o f  p a r t i c u l a t e  m a tte r  im p o rtan t f o r  c le a r in g  
up env ironm enta l e f f e c t s  as  w e l l  as  f o r  in v e s t ig a t in g  p h y s ic a l p ro cesses  
i n  th e  E a r th ’s atm osphere. E c o lo g ic a l  and to x ic a l  e f f e c t s  a re  m ainly 
governed by th e  c o n c e n tra tio n s  o f  d i f f e r e n t  components w h ile  a tm ospheric  
re s id en c e  tim e and t r a n s p o r t  d is ta n c e  from th e  source  t o  th e  p o in t o f  
d ep o stio n  depend on th e  s iz e  d i s t r i b u t i o n  o f  th e  a e ro so l p a r t i c l e s .
PIXE a n a ly s e s  were perfo rm ed  on sam ples c o l le c te d  by pumping a i r  o f  a  
g iv en  volume th ro u g h  NUCLEPORE f i l t e r  o r  th ro u g h  a  cascade im pacto r. The 
r e s u l t s  r e f l e c t  c o n d itio n s  in  th e  m e teo ro lo g ic  background s t a t io n  
"K-PUSZTA" s i t u a t e d  in  C en tral-H ungary  f a r  from  p o l lu t io n  so u rc e s . A 
comparison w ith  s im i la r  d a ta  co m p liled  from th e  l i t e r a t u r e  shows th a t  a i r  
p o l lu t io n  h e re  reach ed  o n ly  a  m oderate l e v e l .  The e v a lu a tio n  o f  s o -c a l le d  
enrichm ent f a c to r s  he lps us i n  s e p a ra t in g  an tro p o g en ic  components p re s e n t  
in  th e  a e ro so l sam ples.
ELEMENTAL CONCENTRATIONS IN HUMAN ERYTHROCYTES AND
BLOOD PLASMA FOLLOWING RADIOTHERAPIENTIC IRRADIATION
E. P in ty e* , Z. D é zs i* , L. M iltón y i* , I .  K iss ,
E. Koltay, Gy. Szabó, S . László**
* C lin ic  o f  R adiology, Dept, o f  R adiation Therapy Medical 
U n iv e r s ity , Debrecen
* * I n s t itu te  for  Atmospheric P h y sic s , Budapest, Hungary
S tr a h le n th e ra p ie  158. no. 12 (1982) p . 739-741
E lem ental c o n c e n tra tio n s  in  w hole b lood  sam ples from i r r a d i a t e d  mice were 
found (1) to  change u n c o r re la te d  w ith  th e  d e p re ss io n  o f  re d  blood c e l l  
co u n t. The aim  o f  th e  p re s e n t  work was t o  c l e a r  up w hether o r  n o t s im i la r  
e f f e c t s  ap p ea r i n  th e  case o f  human in  r a d io th e ra p e u t ic  i r r a d i a t i o n s .  
C o n cen tra tio n  r a t i o n s  were ta k e n  f o r  e ry th ro c y te  and plasm a f r a c t io n  w ith  
th e  proton induced^X -ray  em iss io n  method f o r  th e  e lem en ts P , K, Ca, Fe, Zn 
i n  th e  case o f  p a t ie n t s  undergo ing  p o s to p e ra t iv e  gamma i r r a d i a t i o n  fo llo w ­
in g  mastectomy. None o f  th e  c o n c e n tra t io n  r a t i o s  were found t o  be 
in flu en c ed  u n d e r th e  p re s e n t  c o n d itio n s  o f  i r r a d i a t i o n .
Reference
( l )  B earse, R. C .,  C. F. B u m s, D. A. C lo se , I .  I .  M alan ify , N ucl.
I n s t r .  M eth. 142 (1977) 143.
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I .  K iss , E. K oltay, S . L ászló* , Gy. Szabó
* I n s t itu te  fo r  Atmospheric P h y sics , Budapest, Hungary
XXV. H ungarian Annual C onference on S p e c tra l  A n a ly sis  
7 th  C onference on A n a l i t i c a l  Atomic S pectroscopy  
A b s tra c ts  p . 265, Sopron 14-18 . t .  1982.
P a r t i c l e  a c c e le r a to r s  a v a i la b le  in  n u c le a r  p h y s ic s  la b o ra to r ie s  p ro v id e  th e  
o p p o rtu n ity  to  perform  very  s e n s i t iv e  e lem en ta l m ic ro a n a ly tic a l  measurements 
co v erin g  a b road  range o f  atom ic number i s  a  s in g le  measurem ent. P a r t i c l e  
induced  X-ray em ission  method shows up o u ts ta n d in g  fe a tu re s  i n  a  number o f  
f i e ld s  o f  i n te r d i s c ip l in a r y  in v e s t ig a t io n s ,
The aim o f  th e  p re s e n t t a l k  i s  to  survey  th e  a c t i v i t i e s  in  PIXE f i e l d  a t  
th e  Van de G raa ff a c c e le r a to r  la b o ra to ry  o f  th e  above I n s t i t u t e .  
C o n cen tra tio n s  o f  some e s s e n t i a l  and p r a c t i c a l  e lem en ts were m easured in  
human re d  b lood  c e l l  and b lood  plasm a sam ples frcm  normal and p a th o lo g ic a l  
p re g n a n c ie s . C onclusions were drawn on c o r r e la t io n s  between th e  changes in  
c o n c e n tra tio n s  o f  d i f f e r e n t  elem ents and p h y s io lo g ic a l  o r  p a th o lo g ic a l  
p ro c e sses  d u rin g  pregnancy.
The e f f e c t s  o f  r a d ia t io n  lo ad  on hom eopoietic  o rg an s  d u rin g  human r a d io ­
th e ra p y  were t e s t e d  by th e  e lem en ta l a n a ly s is  o f  b lood sam ples ta k e n  d u rin g  
th e  p e rio d  o f  th e  tre a tm e n t. Changes in  e lem en ta l c o n c e n tra tio n s  observed  
in  experim ents perform ed on i r r a d ia te d  an im als d id  no t ap p ear h e re . 
A tm ospheric a e ro so l sam ples were analyzed  in  o rd e r  to  g e t in fo rm a tio n  on 
th e  p resence  o f  d i f f e r e n t  elem ents o f  n a tu ra l  o r  an th ro p o g en ic  o r ig in  in  
th e  atm osphere. The e v a lu a tio n  can r e s u l t  in  d a ta  im p o rtan t from th e  p o in t  
o f  views o f  env ironm en ta l re s e a rc h  and o f  a tm o sp h eric  p h y s ic s .
ANALYTICAL APPLICATION OF PARTICLE INDUCED X-RAY EMISSION
I .  K iss
Iz o tó p te c h n ik a  (B udapest) _24 (1981) 168-174.
(In  H ungarian)
A s h o r t  survey  about th e  p r in c ip le  and main f e a tu r e s  o f  PIXE m ethod, 
e ssen ce  o f  i t s  im plem entation  and a p p l ic a t io n s  in  d i f f e r e n t  f i e l d s .
ON THE EVALUATION OF SPECTRA OBTAINED IN PROTON 
INDUCED X-RAY EMISSION
L. Z olnai
ATOMKI Közlemények 24 (1982) 229-236. No. 4 .
A m athem atica l method f o r  a n a ly s is  o f  s p e c t r a ,  w ith  more complex 
s t r u c tu r e ,  o b ta in e d  in  p ro to n  induced X-ray e m iss io n  (PIXE) i s  d e sc r ib e d  
in  t h i s  p ap er.
ANALYTICAL APPLICATION OF PARTICLE INDUCED
X-RAY EMISSION (P IXE)  IN ATOMKI
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SEARCH FOR OPTIMUM PARAMETERS OF CPAA MEASUREMENTS
I .  Mahunka, S. Takács, J . Dahlbacka*
* Department o f  P h y sic s , Sbo Akademi 20500 fe o  50, Finland
S ubm itted  to  P roceed in g  o f  M eeting on N uclear 
A n a l i t i c a l  M ethods, D resden, 11-15 A p r i l ,  1983
Charged P a r t i c l e  A c tiv a t io n  a n a ly s is  (CPAA) i s  a  w idely  u sed  method f o r  
i d e n t i f i c a t io n  and q u a n t i t a t iv e  d e te rm in a tio n  o f  t r a c e  e lem en ts . The s e n s i ­
t i v i t y  o f  d e te rm in a tio n  f o r  a' g iven  t r a c e  e lem en t depends on th e  i r r a d i a t i o n  
and d e te c t io n  p a ram ete rs  as w e ll as th e  m a tr ix  com position .
The aim o f  o u r work was t o  determ ine  th e  o p tim a l d e te c t io n  p aram eters  in  
th e  case o f  h ig h  p u r i t y  (99.999 % and 99.9999 %).Aluminium. The samples 
were i r r a d ia te d  w ith  8 , 10, 12 and 18 MeV p ro to n s  o f  4 yA beam c u r re n t  on 
1 cm  ^ t a r g e t  s p o t .  The gam m a-spectra from  th e  a c t iv a te d  t a r g e t s  were meas­
u red  by Ge(Li) sp e c tro m e te r . The measurement began 5 min a f t e r  th e  end o f  
bombardment and th e  decay was fo llow ed  f o r  a  week.
The optimum m easuring  p a ram ete rs  and th e  connected  " b e s t  s e n s i t iv i ty "  was 
determ ine f o r  ev ery  t r a c e  e lem ent in  th e  m a tr ix . As an example th e  r e s u l t s  
f o r  Zn t r a e e  e lem en t a c t iv a te d  in  th e  r e a c t io n  Zn-66(p,n)G a-66 (9 .5  h) 
w i l l  be d is c u s s e d  h e re . In  F ig . 1. th e  i n t e n s i t i e s  o f  E =1039.3 keV photo­
peak (Ly(Ep)) coming from  th e  decay o f  Ga-66 w e ll as tn e  i n t e n s i t i e s  o f  th e  
background^at th e  pho to -peak  p o s i t io n  (B (E p))and th e  r a t i o s  o f  th e se  
(S(Eb)) a re  shown as th e  fu n c tio n  o f  tim e . The maximum o f  th e  S(Ep) curves 
g ives th e  optimum p aram ete rs  which p ro v id e  th e  " b e s t s e n s i t i v i t y "  f o r  th e  
Zn t r a c e  e lem en t in  t h i s  m a tr ix . For any s p e c ia l  r e a l  c a se  th e  S(E ) func­
t io n s  can be deduced f o r  one o r  more e lem en ts  from a p re lim in a ry  experim ent 
in  o rd e r  to  d e term ine  th e  optimum i r r a d i a t i o n  and d e te c t io n  p a ram ete rs .
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F i g . l .  E xperim ental 
r e s u l t s  f o r  th e  
d e te rm in a tio n  o f  Zn 
in  Aluminium 
m a tr ix
ON ENDOGENOUS AND EXOGENOUS CALCIUM CONTENT OF HAIR 
SAMPLES USED IN XRF AND PIXE MEASUREMENTS
J . Bacsó, L. Sarkadi and E. K oltay
I n t .  J .  A ppi. R ad ia t. I s o t .  _33 (1982) 5-11
XRF and PIXE an a ly se s  o f  human head h a i r  sam ples o f f e r  a  d ia g n o s t ic a l  t o o l  
to  fo llow  a  number o f  p h y s io lo g ic a l  and p a th o lo g ic a l  p ro c e sse s . However, 
exogenous con tam inations a re  to  be e lim in a te d  in  o rd e r  to  g e t d a ta  c h a ra c ­
t e r i s t i c  f o r  th e  h e a l th  c o n d itio n s  o f  th e  donor. Based on sy s te m a tic  
in v e s t ig a t io n s  a washing method a p p ro p r ia te  f o r  e l im in a tin g  exogenous 
calc ium  c o n te n t i s  p roposed  and exam ples a re  g iven  to  show th e  e f f e c t  o f  
h e a l th  c o n d itio n s  on calc ium  le v e ls  in  h a i r  sam ples.
THE P O S S I B I L I T I E S  OF MICROANALYTI CAL INVESTIGATIONS 
BY ELASTIC SCATTERING OF PARTICLE BEAMS 
Gy-né Bornemisza, E. K oltay, E. Semarj a i ,  I .  Török and I . Uray
M eeting on The Role o f  P h ysics  in  th e  E nvironm ental 
P r o te c t io n ,  S zolnok, O ctober 23 1978 
ATOMKI Közlemények 24- (1982) S upp i. 1. 40-47 
(In  H ungarian)
RELATIONSHIP BETWEEN THE H A I R ' S  CA-LEVEL AND THE ISCHAEMIC 
HEART DISEASE ( X~RAY FLUORESCENT MEASUREMENTS)
J .  B a c s ó ,  M. H o r v á t h * ,  S .  H o r v á t h * * ,  T - n é  B á b i c z k y * , 
I - n é  Mahunka**, M. S z ű c s * * *
* H o s p i t a l  f o r  H e a r t  D i s e a s e s ,  B a l a t o n f ü r e d ,  Hungary  
* * M e d i c a l  U n i v e r s i t y ,  D e b r e c e n ,  Hungary  
* * * H e a l t h  S e r v i c e  o f  t h e  H u n g a r ia n  R o l l e r  B e a r i n g  
Works, D e b r e c e n
Annual M eeting o f  Conm ittee o f  H ungarian C a rd io lo g is ts  
B a la to n fü red , 6 -8 , May 1982. A b s tra c ts  pp. 252-253.
( In  H ungarian)
Magyar B elo rv o si Archivum 35 (1982) 251-55 
( In  H ungarian)
ON THE P O S S I B I L I T I E S  AND LIMITS OF XRF INVESTIGATIONS 
IN MEDICINE FOR DIAGNOSTICAL PURPOSES
J .  Bacsó
15th  H ungarian Annual Conference on S p e c tra l  A n a ly s is  
7 th  CANAS (C onference on A n a l i t i c a l  Atomic S p e c tro s ­
co p y ), Sopron, 14-18 June 1982 
A b s tra c ts  o f  p ap ers  pp. 271.
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THE P O S S I B I L I T I E S  OF THE XRF METHOD IN THE DETERMINATION 
OF ORIGIN OF REGALIA IN INTERDISCIPLINARY COLLABORATION
J . Bacsó
F iz ik a i  Szem le, 32 (1982) 199-201.
( I n  H ungarian)
PORTABLE ANALYSER WITH X~RAY TUBE EXCITATION 
FOR RAPID SORTING OF FERRO-ALLOYS
L. Andó and E. V atai
Symposium on th e  A ppl. o f  XRF A n aly sis  in  th e  
I n d u s try ,  R esearch and E nvironm ental P ro te c t io n  
M iskolc A p r il  5 -6 , 1982. A b s tra c ts  p . 5.
INVESTIGATION OF SURFACE LAYERS OF STAINLESS STEEL 
SAMPLES USING XPS METHOD
I .  Kádár, L. Kövér, I .  C sem y, and 
J . Tóth
S u bm itted  to  K orróziós F ig y e lő  
( I n  H ungarian)
XPS INVESTIGATION OF PASSIVE LAYERS
L . K ö v é r ,  J .  T ó t h ,  I .  K ádár ,  
and I .  C s e r n y
S ubm itted  t o  4 th  Sem inar on E le c tro n  S p e c tro s ­
copy , Moscow, 11-16 May 1982
CHARACTERIZATION OF ALUMINIUM SEMIPRODUCT SURFACES 
BY ELECTRON AND IONBEAM METHODS (EXTENDED ABSTRACT)
A. Csanády*, D. Marton**, and L. Kövér
* ALETTE KV-FKI, Budapest, Hungary 
**T echnical U n iv ersity , Budapest, Hungary
M a te r ia l  o f  th e  V II. I n te r n a t io n a l  L e ic h t-  
m e ta llta g u n g , Ju n e , 22-26 , 1981, Leoben-Wien, 
pp . 218-219
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STUDY OF THE P O S S I B I L I T Y  OF NITROGEN MAPPING 
BY c r - 3 9  TRACK DETECTORS
G. Sarogyi, Zs. Varga, K. Freyer*, and Ch. T reutler*
»Central I n s t i tu te  o f  Isotope and R adiation Research, L e ip z ig , GDR
X III . I n t .  Symp. on A u to rad iog raphy , Tábor
(CSSR) 2 -5 , May, 1983.
STUDY OF BORON TRANSPORT IN PLANTS WITH 
A MICRORADIOGRAPHIC METHOD
T. Varró*, G. Sarogyi, M. Majzer**, and I .  Mádi*
»Isotope Laboratory, L. Kossuth U n iv ers ity , Debrecen, Hungary 
»»Josef Stefan  I n s t i t u t e ,  L jubljana, Y ugoslavia
Iso to p e n p ra x is  _18 H .12. (1982) M-18-423
The p ro cess  o f  p a ss iv e  t r a n s p o r t  o f  b o ra te  and te t r a b o r a te  io n s  was s tu d ie d  
in  th e  ro o t  o f  c a r r o t  and in  th e  tu b e r  o f  p o ta to  w ith  a  q u a n t i t a t iv e  m ic ro - 
ra d io g ra p h ic  method. The boron c o n c e n tra tio n  p r o f i l e s  d ev e lo p in g  w ith in  th e  
p la n ts  were determ ined  a f t e r  v a rio u s  d if f u s io n  tim e s , by u t i l i z a t i o n  o f  th e  
l0 B (n ,y )7Li n u c le a r  r e a c t io n .  A p o ly carb o n a te  n u c le a r  t r a c k  d e te c to r  r e g i s ­
te r e d  th e  7Li n u c le i  and th e  a lp h a - p a r t i c l e s .  The d i f f e r e n t i a l  eq u a tio n  o f  
l i n e a r  d i f f u s io n  combined w ith  co n v ec tio n  was used to  d e s c r ib e  th e  concen­
t r a t i o n  p r o f i l e s  w ith in  th e  p l a n t s . The d i f f u s io n  c o e f f ic ie n t s  were 
determ ined  by means o f  a  com puter programme.
SOME NEW NUCLEAR METHODS AND THEIR APPLICATION IN 
AGRICULTURAL RESEARCH AND PRACTICE
D. Berényi
P roceedings o f  th e  ESNA European S o c ie ty  o f  
N uclear Methods in  A g r ic u ltu re ,
Debrecen, 25-29 A ugust, 1980. D ebrecen, 1982. 
pp. 17-33.
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EXPERIMENTAL CONDITIONS INFLUENCING THE DETERMINATION
OF BORON BY CARMINIC ACID
Z. Sámsoni, and A. Szeleczky
Agrokém ia és T a la j ta n  Tom. 30. (1981) No. 3-4 . 
( I n  H ungarian)
D e ta iled  experim en ts  w ere c a r r ie d  ou t t o  f in d  th e  f a c to r s  which 
in f lu e n c e  th e  s e n s i t i v i t y  and accu racy  o f  boron  d e te rm in a tio n  by carm in ic  
a c id .
I t  has been  found th a t  th e  w a te r  and h y d ro c h lo r ic  a c id  c o n ten t o f  th e  
sam ple s o lu t io n  can be c h a r a c te r iz e d  by an optimum curve concern ing  th e  
develop ing  c o lo u r  i n te n s i ty .  The optimum w a te r  c o n te n t i s  about 5 %, and 
th e  optimum h y d ro c h lo r ic  a c id  c o n te n t i s  1-3 % (38 % HC1).
The c o lo u r  i n t e n s i ty  o f  th e  complex i s  c o n s id e ra b ly  in f lu e n c e d  by th e  
in te r v a l  betw een th e  p re p a ra t io n  o f  th e  sample s o lu t io n  and th e  de term in a­
t i o n .  A tw o -h o u r - in te rv a l  i s  n e c e s sa ry  to  g e t  d u ly  s e n s i t iv e  and s u i ta b ly  
a c c u ra te  r e s u l t s . The a p p l ic a t io n  o f  su lp h u r ic  a c id s  from d i f f e r e n t  so u rces  
can in flu en c e  c o n s id e ra b ly  th e  c o lo u r  i n t e n s i t y  o f  th e  b o ro n -carm in ic  a c id  
complex by t h e i r  d i f f e r e n t  w a te r  c o n te n ts . Warming du rin g  th e  in te r v a l  i s  
d e f in i t e ly  h a rm fu l, because th e  s e n s i t i v i t y  i s  c o n s id e ra b ly  d ecreased  by 
i t .  The most co n v en ien t c o n c e n tra t io n  o f  ca rm in ic  a c id  f o r  th e  a n a ly t ic a l  
purpose (0 .025 %) and th e  optimum w ave-lenght f o r  th e  measurement (628 nm) 
w ere determ ined . F in a lly , we dem onstrated  th e  a b so rp tio n  spectrum  o f  
b o ro n -ca rm in ic  a c id  complex betw een 330-800 nm.
ANALYTICAL INVESTIGATION OF THE MACRO- AND MICRONUTRIENT 
CONTENTS OF THE HEATH PLANTS IN THE BORSODI MEZÖSEG
REGION OF HUNGARY 
Z. Sámsoni, Z. S iro k i# , and A. Szalay
* Uni v e r s ify  o f  Agrarian S c ien ces , Debreoen, Hungary
Agrokémia és T a la j ta n  Tom. 30. (1981) No. 3-4 . 
( I n  H ungarian)
60
EARTH SC IE N C E S AND ENVIRONMENTAL RESEARCH
FISSION PRODUCTS AND RADIOCARBON AS ENVIRONMETNAL POLLUTANTS 
DUE TO ATMOSPHERIC NUCLEAR WEAPON TESTS MEASURED 
IN DEBRECEN SINCE 1 9 5 2
E . C s o n g o r ,  a n d  E .  H e r t e l e n d i
ATOMKI Közlemények 24 (1982) 179-183, No. 3.
A tm ospheric n u c le a r  weapon t e s t s  produce la r g e  amounts o f  r a d io a c t iv e  
f i s s i o n  p roducts and  a  la rg e  n e u tro n  f lu x .  From th e  y e a r  1952 re g u la r  
measurements have been  made on th e  t o t a l  b e ta  a c t i v i t y  o f  th e  d a i ly  p re ­
c i p i t a t i o n .  The a n n u a l sums o f  b e ta  a c t i v i t y  m easured from 1952 to  1979 
a re  p re sen ted . E x cess  1ЦС was p roduced by th e  la rg e  n eu tro n  f lu x  o f  th e  
a tm ospheric  n u c le a r  weapon t e s t s .  The v a r i a t io n  o f  th e  a tm o sp h eric  1ЦС 
c o n c e n tra tio n  from  1950 to  1978 was m easured by th e  a n a ly s is  o f  t r e e  r in g s .
The ex cess  1ЦС a c t i v i t y  was d e te rm in ed  from  th e  a lp h a c e l lu lo s e  f r a c t io n  o f  
th e  t r e e  rin g s  by p ro p o r t io n a l  co u n tin g .
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F ig . 1 . Annual sums 
o f  b e ta  a c t i v i t y  o f  f i s -  
. s io n  p ro d u c ts  in  th e  
a tm ospheric  p r e c ip i t ­
a t io n  in  Debrecen
Fig . 2. Excess 1**C 
~5^(ДТ1,С) m easured in  t r e e  
r in g s  i n  Debrecen
■ MORATORIUM 
-  NUCLEAR TEST BAN 
TREATY
METHOD FOR THE MEASUREMENT OF THE CONCENTRATION OF 
ATMOSPHERIC 85KR AND THE RESULTS OF THE MEASUREMENTS
CARRIED OUT IN HUNGARY
E. Csongor
2nd I n te r n a t io n a l  COMECON C onference on 
R ad io lo g ica l P ro te c t io n  Problems A sso c ia ted  
w ith  th e  O p era tio n  o f  N uclear Power P la n ts ,  
V iln iu s  18-23 May 1982
Measurement o f  th e  c o n c e n tra tio n  o f  a tm ospheric  85Kr has been co n tin u ed  by 
th e  same m easuring te ch n iq u e  as used c o n tin u o u s ly  s in c e  1966. The Kr g a s  
sam ples a re  produced by th e  K ryp ton-F acto ry  (M isko lc , Hungary) and m easured 
w ith  in te r n a l  GM co u n te rs  in  D ebrecen, The m easured d a ta  from th e  y e a r  1977 
t o  1981 a re  p re se n te d . The a tm ospheric  85Kr c o n c e n tra tio n  was n e a r ly  s t a ­
b i l i z e d  in  th e  l a s t  decade b u t i t  i s  in c re a s in g  s ig n i f i c a n t ly  in  th e  y e a r  
1981. The average c o n c e n tra tio n  o f  th e  y e a r  1981 i s  0.79 Bq/m^ a i r .  The 
accum ulated  85Kr c o n ten t in  th e  atm osphere i s  more th a n  3 .0 x l0 18Bq.
Bq Bq
m air
C o n cen tra tio n  o f  a tm ospheric  8 ^Cr m easured in  Debrecen betw een 1966-1981.
R eferences
1) E .Csongor, A cta  Phys. Hung. 28. (1970) 109
2) E. Csongor, P roc. I n t .  Conf. on Low R a d ia c t iv i ty  M easurements and 
A p p lic a t io n s , 6-10 O ct. 1975, The High T a tra s  C zechoslovak ia , Ed. P. 
Povinec and S. U sacev, (SPN B ra t is la v a  1977) p . 471
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THE PERIODS OF SAND MOVEMENT IN THE PART OF THE 
GREAT HUNGARIAN PLAIN
Z. B o r s y * , É . C so n g o r , I .  S zab ó  
* Geographical I n s t i t u t e ,  Kossuth U n iv ersity , Debrecen, Hungary
X I.th  C ongress o f  I n t .  Union f o r  Q uaternary  
R esearch , Mosccw, Aug. 1982. A b s tra c ts  V o l .I I .  
p . 29.
In  Hungary in  th e  NE p a r t  o f  th e  G rea t H ungarian P la in  th e  wind-blown sand 
ta k e s  up la rg e  t e r r i t o r i e s .  The san d  o f  th e  dunes was blown o u t from th e  
m a te r ia l  o f  P le is to c e n e  a l l u v i a l  fa n s  by th e  n o r th e r ly  w inds.
E a r l i e r  -  in  th e  la c k  o f  C-14 d a ta  -  i t  cou ld  be concluded to  th e  age o f 
th e  dunes only from  s t r a t i g r a p h i c ,  p a ly n o lo g ic a l and p e d o lo g ic a l i n v e s t i ­
g a t io n s . In  th e  l a s t  tim e  a t  d i f f e r e n t  p la c e s  c h a rco a l was found in  th e  
f o s s i l  s o i le  o c c u r in g  in s id e  o f  th e  dunes. On th e  b a s is  o f  t h e i r  rad io carb o n  
d a tin g  th e  fo llc w in g s  may be s a id  abou t th e  o r ig in  o f  th e  sand dunes.
In  th e  NE p a r t  o f  t h e  G reat H ungarian  P lan  th e  most s ig n i f i c a n t  sand move­
ment to o k  p lace  d u r in g  th e  f i r s t  c o ld  maximum o f  th e  U p p e rp le n ig la c ia l pe­
r io d  between 26 ,000 -20 ,000  y e a r s .  About 20,000 y e a rs  ago lo e s sy  cover s t a r ­
te d  to  come in to  b e in g  a t  s e v e ra l  p la c e s  on th e  a lre a d y  developed dunes. 
However on th e  s u r f a c e s  f u l l  o f  d u n es , r i s i n g  to  th e  h ig h e s t  l e v e l ,  th e  
wind-blown sand m ig h t have moved q u i te  t i l l  th e  L ate G la c ia l  p e r io d .
In  th e  B ö llin g  i n t e r s t a d i a l  a  t h i n  s te p p - l ik e  s o i l  developed on th e  
m o tio n le ss  dunes. On th e  dune s u r fa c e s  r i s i n g  to  th e  h ig h e s t ,  th e  p ro cess  
o f  th e  s o i l  fo rm a tio n  was broken a t  s e v e ra l  p la c e s  by th e  sand movement 
ta k in g  p la ce  in  th e  I I .  s t a d i a l  o f  th e  D ryas. In  th e  A lle rö d  p e r io d  a  s te p p -  
l ik e  s o i l  fo rm ation  began on th e  b low n-sand s u r fa c e s . In  th e  younger Dryas 
p e r io d  th e  v e g e ta t io n  became r a t h e r  sca n ty  on th e  h ig h e r  s i tu a te d  dune s u r­
faces  du rin g  th e  tim e  o f  th e  c o ld  d ry  c lim a te . The sca n ty  v e g e ta tio n  could  
n o t p ro v id e  th e  s u r f a c e  enough s h e l t e r  from th e  a t ta c k s  o f  th e  n o r th e rn  w inds, 
and so  th e  movement o f  th e  w ind-blow n sand s t a r t e d  ag a in . The blown sand 
came in to  motion a t  s e v e ra l  p l a c e s , d e p o s ite d  on th e  forms developed in  th e  
U p p e rp le n ig la c ia l p e r io d ,  and b u r r ie d  them. The sand m ig ra tio n  in  th e  I I .  
s t a d i a l  o f  th e  Dryas and younger Dryas f e l l  b eh in d  th e  la rg e  sand movement 
o f  th e  U p p e rp le n in g la c ia l p e r io d  a s  re g a rd s  i t s  s iz e .  From th e  P reb o rea l 
p e r io d  t i l l  th e  1 8 th  cen tu ry  th e r e  w asn’t  any s ig n i f i c a n t  sand movement on 
th e  wind-blown san d  su r fa c e s  b e in g  s h e l te r e d  by v e g e ta tio n .
MOBILE SAND PHASES IN  THE NORTH-EAST PART OF THE 
GREAT HUNGARIAN PLAIN
Z. Borsy*, É . Csongor, I .  Szabó
* Geographical I n s t i t u t e ,  Kossuth U n iv ersity , Debrecen, Hungary
Q u atern ary  S tu d ie s  in  Hungary
Ed. INQUA ( I n te r n a t io n a l  Q uaternary  A sso c ia tio n ) 
H ungarian  N a tio n a l Committee, B udapest, 1982. 
pp. 193-208.
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THE VARIATION OF THE TROPOSPHERIC l^C  
CONCENTRATION FROM 1977 TO 1980  
IN HUNGARY
É. Csongor, E. H ertelend i
Iz o tó p te c h n ik a , (B udapest) _24 (1981) 188-196 No.4.
( In  H ungarian)
A review  on how th e  tro p o sh e r ic  ll*C c o n c e n tra tio n  v a rie d  in  th e  l a s t  dec­
ades due to  an th ro p o g en ic  so u rces  ( i n d u s t r i a l i z a t i o n ,  a tm o sp h eric  n u c le a r  
weapons t e s t s ,  n u c le a r  in d u s try ) .  Measurements were c a r r ie d  o u t by th e  
a n a ly s is  o f  t r e e  r in g s  and le av e s  o f  th e  y e a rs  from 1977 to  1980 to  d e t e r ­
mine th e  1ЦС c o n c e n tra tio n . The a - c e l lu lo s e  component o f  t r e e s  c u t around 
Debrecen and Paks were used and th e  excess 1ЦС a c t i v i t y  was measured by 
p ro p o r t io n a l  c o u n te r .
EXAMINATION OF THE BED OF THE KARCSA BROOK WITH 
POLLEN ANALYTICAL AND RADIOCARBON METHODS
É. Csongor, E. F élegyházi* , I .  Szabó 
*Geographical I n s t i t u t e ,  Kossuth U n iv ersity , Debrecen, Hungary
PERIODS OF BLOWN SAND MIGRATION IN THE NE PART 
OF THE GREAT HUNGARIAN PLAIN  
Z. Borsy*, É. Csongor, I .  Szabó, S . Sárkány**
* Geographi c a l Ins i  tu te , Kossuth U n iv ersity , Debrecen, Hungary 
**Department o f  Botany, Roland Eötvös U n iv e r s ity , Budapest, Hungary
A cta G eographica D ebrecina 1982. S ep t.
GAS CARRIER AND DEGASSED MAGMATIC ROCKS 
AND THE PRIMORDIAL ATMOSPHERE
A. Szalay
Subm itted  to  A cta  P hysica  Academiae S c ie n tia ru m  H ungaricae
ON THE P O S S IB IL IT Y  OF MASS SPECTROSCOPIC TR IC IU M  
DETERMINATION IN NATURAL WATERS
K. Balogh, E. H ertelendi
H id ro ló g ia i K özlöny, No. 12. (1981) 553-559.
65
k/ ar dat i ng  o f  a l u n i t i c  m i n e r a l i z a t i o n  i n  s o v i e t  t r a n s c a r p a t h i a
Z. R akovits*, K. Balogh, G. G. Szaszin**
* Hungarian S t a t e  G eological I n s t i t u t e ,  Budapest, Hungary 
**Trans Carpathian G eological E xp ed ition , Beregovo
F ö ld ta n i  Közlöny 111 (1981) 205-220
AGE AND DURATION OF THE INTERMEDIATE AND BASIC VOLCANISM 
IN  THE TOKAJ MOUNTAINS/ HUNGARY/ IN THE LIGHT OF к /AR DATA
Székyné Fux V .* , К. Balogh, S. Szakáll**
* Department o f  M ineralogy, Kossuth U n iv ers ity , Debrecen, Hungary 
**Hermann O ttó  Museum, M iskolc, Hungary
F ö ld ta n i  Közlöny 111 No. 3-4 (1981) 413-423
RADIOMETRIC DATA FROM THE EOCENE/OLIGOCENE 
BOUNDARY STRATOTYPE IN HUNGARY
К. Balogh
W orksop on T erm inal Eocene E v e n ts , V isegrad , March 27 -  
A p r i l  1, 1983
CYTOGENETICAL INDICATOR OF RADIATION EFFECT, I I I ,  
CHROMOSOMAL ABERRATIONS INDUCED BY 1 4 , 9  MEV NEUTRONS
S. Gundy*, I .  Uray, P. L. Varga*
* In s t itu te  o f  R adiation-B iology F rederic J o l io t  C urie, Budapest, 
Hungary
Iz o tó p te c h n ik a , 25^  (1982) 242-247. No. 3.
Chromosome a b e r r a t io n s  o f  human p e r ip h e ra l  b lo o d  lym phocytes were analyzed  
a f t e r  in  v i t r o  i r r a d i a t i o n  w ith  14 .9± 0 .3  MeV n e tu ro n s  a t  a  dose r a te  o f
0 .013  Gy/min. I n  th e  dose ran g e  o f  0 -1 .06  Gy a  l in e a r  d o s e - e f f e c t  r e l a t i o n s ­
h ip  was e s t a b l i s h e d  between d o ses  and f re q u e n c ie s  o f  chromosome a b e r r a t io n s . 
D ose-response c u rv e s  o f  250 kV X -ray  and ®°Co y -ra y s  were r e l a t e d  to  d a ta  
o f  neutron i r r a d i a t i o n  under th e  same ex p e rim en ta l c o n d itio n s  f o r  th e  
d e te rm in a tio n  o f  RBE o f  14.9 MeV n e u tro n s . A com parison w ith  d ic e n t r ic  p lu s  
r in g  a b e r ra t io n s  in  th e  same ran g e  gave 2 .3 , w h ile  w ith  th e  t o t a l  number o f  
a b e r ra t io n s  gave an RBE o f  2 .7 .
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RB-SR ISOTOPIC STUDIES ON GRANODIORITIC ROCKS
FROM THE MECSEK MOUNTAINS, HUNGARY 
É. Svingor, A. Kovách
A cta G eologica Academiae S c ien tia ru m  H ungaricae , 
Vol. 24 ( 2 - 4 ) ,  pp. 295-307 (1981)
New is o to p ic  age d e te rm in a tio n s  c a r r ie d  o u t w ith  th e  ru b id iu m -s tro n tiu m  
method on g r a n o d io r i t ic  basem ent ro cks from th e  Mecsek M ountains in  
S o u th e a s te rn  T ransdanubia  g iv e  f u r th e r  su p p o rt to  assum ptions on a  p o ly ­
phase developm ent o f  th e  Mecsek c r y s t a l l i n e .  As shown by i n i t i a l  S r i s o to p ic  
r a t i o s ,  th e  p r o to l i t h  o f  th e  g r a n o d io r i t ic  assem blage o f  polym etam orphic- 
a n a te c t ic  o r ig in  must have been s tro n g ly  b a s ic  in  i t s  co m position . 
G ra n i t iz a t io n  p ro c e sse s  commenced abou t 430 m il l io n  y ea rs  a g e , th u s  th e  
(sed im en tary ) p r o to l i t h  assem blage su b je c te d  to  g r a n i t i z a t i o n  must have 
been a t  l e a s t  Lower S i lu a r ia n  in  i t s  age. T h e 'S c a t te r  o f  in d iv id u a l  model 
ages o b ta in ed  on t o t a l  rock  sam ples r e f l e c t s  th e  polym etam orphic- 
p o ly te c to n iz e d  c h a r a c te r  o f  th e  basem ent, and su g g es ts  t h a t  fo llo w in g  a  
p rim ary  g r a n i t i z a t io n  p ro cess  sedoncary  ev en ts  m ight have le d  to  th e  t o t a l  
o r  p a r t i a l  r e c r y s t a l l i z a t i o n  o f  th e  ro ck s  in  q u e s tio n . An e v e n t a t  about 
335 m ill io n  y e a rs  (E a rly  C arb o n ife ro u s) seems to  be o f  s p e c ia l  im portance , 
and i s  c h a ra c te r iz e d  by p o ta sh  metasom atism  hav ing  a f f e c te d  more o r  l e s s  
th e  e n t i r e  basem ent mass. T h is in te r p r e ta t io n  o f  t h i s  ev en t a s  th e  o n se t 
o f  re g io n a l emergence i s  su p ported  by th e  f a c t  t h a t  b i o t i t e  
ages in d ic a te  a  low ering  o f  am bient tem p e ra tu re  below th e  b lo c k in g  
tem p era tu re  o f  th e  b i o t i t e  Rb-Sr i s o to p ic  system .
The te c to n ic  developm ent o f  th e  basem ent c r y s t a l l i n e  as r e f l e c t e d  in  th e  
i s o to p ic  age d a ta  c lo se d  a t  about 270±20 m il l io n  y ea rs  w ith  p ro cesses  
cau s in g  re tro g ra d e  changes in  th e  c r y s t a l l i n e  a s  a  w hole, b u t  le ad in g  to  
th e  developm ent o f  dyke ro ck s  in  th e  t e c t o n ic a l ly  a c t iv e  p a r t s  o f  th e  
basem ent mass.
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AGES OF SOME INTRUSIVE ROCKS OF SOUTHWESTERN MAINE, U . S . A .
H. E. G audette*, Á. Kovach, and A. M. Hussey**
* Department o f  Earth S c ie n c es , U n iversity  o f  New Hampshire, Durham, 
NH 03824, U.S.A.
**Department o f  G eology, Bowdoin C ollege, Brunswick, ME 04011, U.S.A.
C anadian J o u rn a l  o f  E a rth  S c ien ces  19 (1982) 1350
W hole-rock Rb-Sr and  U-Pb z irc o n  age m easurem ents on in s t r u s iv e  ro ck s  in  
sou thw estern  Maine in d ic a te  igneous a c t i v i t y  a t  400, 340 and 320 Ma. These 
p lu to n ic  rocks were em placed i n to  deformed O rdov ic ian  to  Devonian (? ) and 
perhaps Hadrynian ro ck s  o f  th e  S kap le igh  and Merrimack Groups. F o ld ing  o f  
th e  Shapleigh  and Merrimack Group rocks i s  in te r p r e te d  to  have o ccu rred  
d u rin g  th e  Acadian e v e n t ,  o r  b e fo re . The 403± 1 цМа age o f  th e  Webhannet 
p lu to n  in  so u th w este rn  Maine s e t s  a  minimum tim e  f o r  A cadian defo rm ation  
in  t h i s  re g io n .
The 320 Ms age o f  th e  Lyman tw o-m ica g r a n i te  p lu to n  o f  t h i s  s tudy  coupled 
w ith  th e  re p o r te d  ages o f  th e  M ilfo rd  two-mi c a l  g ra n i te  (275 Ma) and Lake 
Sunapee two-m ica g r a n i te  323 Ma o f  New Ham pshire su g g es ts  a  spectrum  o f  
H ercynian igneous a c t i v i t y  in  n o r th e rn  New England s im i la r  to  th a t  o f  th e  
w e ll e s ta b l is h e d  H ercyn ian  in t r u s iv e  ev en ts  in  th e  so u th ern  A ppalachians 
and w este rn  Europe.
RB-SR ISOTOPIC AGES OF GRANITOID ROCKS IN THE SPIS-GEMER 
METALLIFEROUS MOUNTAINS, EASTERN-SLOVAKIA
É. Svingor, P . Grecula*, and Á. Kovach 
*Geologicky Pricskum, K osice, C zechoslovakia
Subm itted  t o  M in e ra lia  S lo v ace
ENVIRONMENTAL RADIATION MEASUREMENTS
G. Somogyi
L ec tu re  g iv en  a t  Physics D epartm ent, 
U n iv e rs ity  C lerm ont-F errand  May 25, 1982
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SUBSURFACE RADON-DISTRIBUTION MEASUREMENTS
w i t h  l r - 1 1 5 ,  c r - 3 9  and  t 1 - d e t e c t o r s
G. Scmogyi, G. Németh*, J . P á lfa lv i* * , and I .  Gerzson***
* Secondary School Hajnóczy, T isz fö ld v á r , Hungary 
**Central Research I n s t itu te  fo r  P h y sic s , 1525 Budape s t ,  Hungary 
***Mecsek Ore E n terp rices, P écs, Hungary
S o lid  S ta te  N uclear Track D e te c to rs ,
P roceed ings o f  th e  11th  I n te r n a t io n a l  
Conference B r i s to l ,  7-12 Septem ber 1981.
N uclear T rack: M ethods, In s tru m en ts  and A p p lic a tio n s  
Supplement No. 3. O xford, 1982. Pergamon P r e s s ,  p p .525-529.
By u sin g  LR-115, CR-39 and term olum inescens d e te c to r s ,  lo n g -te rm  a lp h a -  and 
gam m a-activ ity  measurements have been c a r r ie d  o u t to  s tu d y  th e  shape o f  
radon  d i s t r ib u t io n  under d i f f e r e n t  env ironm enta l c o n d it io n s . The Rn p r o f i l e s  
have been m easured in  v e r t i c a l  d i r e c t io n  in  s o i l s , w e lls  and underground 
c av e rn s . A fo u r -y e a r  sea so n a l v a r ia t io n  o f  th e  mean Rn c o n te n t in  s o i l  gas 
a t  shallow  dep th  and a  v a r ia t io n  o f  th e  Rn c o n c e n tra tio n  in  th e  a i r  o f  a  
H ungarian cave system  d u rin g  a  th r e e - y e a r  p e r io d  i s  p re s e n te d . I t  i s  found 
th a t  th e  sea so n a l v a r ia t io n  o f  th e  mean gamma dose r a t e  m easured by 
CaSO^: Dy T L -d e tec to rs  in  cave a i r  and th e  s e a so n a l R n -p a tte rn  m easured by 
n u c le a r  t r a c k  d e te c to rs  in  cave s o i l  gas d is p la y  a  d e f in i t e  c o r r e la t io n .
I t  i s  proved th a t  th e  d if f e r e n c e  between th e  o u td o o r and in d o o r tem p e ra tu res  
p la y s  a  predom inant r o le  in  th e  fo rm atio n  o f  s e a so n a l v a r ia t io n s  o f  Rn 
c o n c e n tra tio n . A new method i s  developed to  m easure th e  d eg ree  o f 
e q u ilib r iu m  between Rn and i t s  d a u g h te r  p ro d u c ts .
ANNUAL VARIATION OF a -R A D IO A C T IV IT Y  IN 
SEVERAL HUNGARIAN CAVES
Gy. Scmogyi, Zs. Varga, G. Izápy*
*Kastic-W ater Research S ta tio n , Jósvafő , Hungary
Symposium on K asth id ro lo g y , J ó sv a fő , Nov, 13, 1982 
(In  H ungarian)
STUDY OF ALPHA-ACTIV ITY DISTRIBUTIONS IN ENVIRONMENTAL 
SAMPLES BY CR-39 TRACK DETECTORS
I .  Hunyadi, G. Scmogyi, S . S z ilá g y i
Subm itted  to  X III . I n t .  Symp. on A u to rad iog raphy , 1983. 
May 2 -5 , Tábor (C zechoslovak ia)
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DEVELOPMENT OF METHODS AND INSTRUMENTS
STATUS REPORT ON CYCLOTRON LABORATORY PROJECT 
A. Valek and G. Bibok
R ecognising  th e  im portance o f  c y c lo t ro n s , o u r i n s t i t u t e  h as  been u rg in g  f o r  
a  decade to  e s t a b l i s h  a  c y c lo tro n  la b o ra to ry . To p re p a re  th e  p r o je c t  o f  th e  
la b o ra to ry  a  symposium on th e  i n t e r d i s c ip l in a r y  use o f  c y c lo tro n s  was h e ld  
in  Debrecen in  1975 [ l ]  and th e  c o n c re te  r e a l i s a t i o n  o f  th e  p r o je c t  began  
in  1978.
The e n g in ee rin g  o f  th e  b u ild in g ,  th e  beam t r a n s p o r t  sy stem , th e  equipm ents 
o f  rad io ch em ica l la b o ra to ry , e t c .  were f in is h e d  by June 1982 and th e  
c o n s tru c tio n  work o f  th e  b u ild in g  f o r  th e  c y c lo tro n  s t a r t e d  in  O ctober 1982.
The t o t a l  ground p la c e  o f  th e  b u ild in g  i s  about 5600 m2 , th e  approved c o s t  
o f  th e  in v estm en t, covered m ainly by th e  H ungarian Academy o f  S c ie n ce s , i s  
abou t 250 MFt. The p r o je c t  i s  p a r t ly  su p p o rted  by th e  I n te r n a t io n a l  Atomic 
Energy Agency in  V ienna, th e  H ungarian Atomic Energy Com ission and th e  
N a tio n a l Conm ittee f o r  T ech n ica l Development.
The la b o ra to ry  w i l l  be equipped by a  sm all s iz e d ,  MGC ty p e  compact 
isochronous c y c lo tro n . The c y c lo tro n  and th e  beam t r a n s p o r t  system  a re  
m anufactured by th e  D. Efremov S c i e n t i f i c  R esearch I n s t i t u t e  o f  E le c tro ­
p h y s ic a l A pparatus in  Leningrad . The c y c lo tro n  i s  designed  to  a c c e le r a te  
p ro to n s , d e u te ro n s , helium -3 and helium -4 p a r t i c l e s .  The p o le  d iam e te r o f  
th e  e lec tro m ag n e t i s  103 cm. The resonance c o n d itio n s  f o r  d i f f e r e n t  p a r t i c ­
le s  a t  v a rio u s  e n e rg ie s  a re  p re se n te d  on th e  f ig u r e .  For s c i e n t i f i c  and 
in te r d i s c ip l in a r y  re se a rc h e s  and in d u s t r i a l  and m edical a p p l ic a t io n s  o f  
th e  c y c lo tro n  programmes were c a r r ie d  o u t. The r e a l i s a t i o n  o f  th e se  p ro ­
grammes a ls o  s t a r t e d  bv d es ig n in g  o f  exp erim en ta l in s tru m e n ts .
FREQUENCY (MHz)
4 6 8 10 12 К  16 18 20 22 24
F ig . 1. Resonance c o n d itio n  f o r  v a rio u s  p a r t i c l e s .
R eference:
[1 ] AT0MKI Közlemények 17 (1975) Supplement
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CYCLOTRON LABORATORY PROJECT OF ATOMKI
Gy. B ibok, A. Valek
Symposium on F a s t  N eutron Cancer Therapy O ctober 12, 1981. 
D ebrecen , Hungary
ATOMKI Közlemények 24 (1982) 59 No. 1.
The a r t i c l e  d e sc r ib e s  th e  c y c lo tro n  la b o ra to ry  t o  be e s ta b l is h e d  in  ATOMKI. 
The m ain param eters o f  th e  a c c e le r a to r  and beam t r a n s p o r t  system , th e  tim e 
sch ed u le  o f  the  in v es tm en t and a  s h o r t  su rvey  o f  th e  p lanned a c t i v i t i e s  a re  
g iv e n .
COMPARISON OF DIFFERENT METHODS OF SHIELDING CALCULATION
I .  Uray
ATOMKI Közlemények 24 (1982) 147-155 No. 2.
A com parative s tu d y  h a s  been p re p a re d  f o r  d i f f e r e n t  s h ie ld in g  c a lc u la t io n  
m ethods. The w a ll and  ro o f  th ic k n e s s  d a ta  o f  th e  Debrecen c y c lo tro n  la b o ra ­
to ry  w ere c a lc u la te d  by u sing  s im p le  and h ig h  le v e l  computing program s. The 
r e s u l t s  o f  d i f f e r e n t  c a lc u la t io n s  ag ree  very  w e ll .
P O S S IB IL I T I E S  FOR THE MEDICAL USE OF THE MGC CYCLOTRON
I .  Mahunka, I .  Uray
Symposium on F a s t  N eutron C ancer Therapy 
ATOMKI Közlemények 24 (1982) 63-65
C y c lo tro n s , which a r e  very  e f f e c t i v e  b a s ic  equipm ents f o r  fundam ental 
re s e a rc h  in  n u c le a r  p h y s ic s , nowadays a re  more and more e x te n s iv e ly  used 
in  th e  d i f f e r e n t  f i e l d s  o f  o th e r  s c ie n c e s  and in  p r a c t i c e ,  to o .  Our fu tu re  
c y c lo tro n  la b o ra to ry ,  based on a  sm a ll compact c y c lo tro n , w i l l  be used a ls o  
fo r  m ed ica l, a g r i c u l t u r a l  and i n d u s t r i a l  p u rp o se s .
In  t h i s  paper a  s h o r t  review  w i l l  be g iven  about th e  p o s s i b i l i t i e s  o f  
a p p l ia t io n s  u sing  MGC c y c lo tro n .
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POSSIBLE MEDICAL-BIOLOGICAL USE OF THE FIRST  
HUNGARIAN CYCLOTRON
I .  Uray
O rvosi H e ti la p , 123 (1982) 3021-3023 
( In  H ungarian)
The c y c lo tro n  b e in g  i n s t a l l e d  in  Debrecen w i l l  be th e  f i r s t  one and th e  
l a r g e s t  a c c le r a to r  in  th e  co u n try . T h is  b a s ic  equipm ent i s  ve ry  im p o rtan t 
a ls o  from th e  m edical p o in t  o f  view, because i t  i s  a p p lic a b le  in  d i f f e r e n t  
f i e l d s  o f  m edical re s e a rc h  and tre a tm e n t. The a r t i c l e  g iv e s  a  review  ab o u t 
th e  p o s s i b i l i t i e s  o f  c y c lo tro n  a p p l ic a t io n s  f i r s t  o f  a l l  f o r  d o c to rs .
THE CYCLOTRON PROJECT AT ATOMKI 
I . Mahunka
Abo Akademi, D ept, o f  Phys. Turkun, F in la n d , 
22. June 1982
APPLICATION OF CYCLOTRON IN AGRICULTURAL RESEARCH
Bom em isza-Pauspertl P.
Subm itted  to  F iz ik a i  Szemle 
( In  H ungarian)
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OPERATION AND DEVELOPMENT OF THE 5 MILLION VOLT 
VAN DE GRAAFF ACCELERATOR
Á. Z. Kiss, E. Koltay, I . Papp, Gy. Szabó
In  1982 th e  Van de G ra a ff  a c c e le r a to r  has begun th e  second decade o f  i t s  
work.
During i t s  f i r s t  l o  y e a rs  o f  o p e ra t io n  VDG-5 produces 19 900 hours o f  beam. 
During t h i s  tim e th e  perform ance o f  th e  machine in  term s o f  o u tp u t c u r r e n t ,  
s e le c t io n  o f  io n  s p e c ie s  and o v e r a l l  r e l i a b i l i t y  were co n tin u eo u sly  improved 
and th e  a c c e le r a to r  became one o f  th e  p r in c ip a l  f a c i l i t i e s  o f  th e  i n s t i t u t e .  
The annual w orking tim es  were alw ays l im ite d  by th e  number and a c tu a l  needs 
o f  th e  u s e r s . The ru n n in g  tim e d i s t r i b u t i o n  f o r  1972-1981 i s  p re se n te d  in  
F ig . 1. in  a  h a l f  y e a r s  g ra d u a tio n .
In  1982 developm ent works were m ain ly  l im ite d  to  sy s te m a tic  brems S trah lu n g  
measurements a im ing a t  th e  t e s t  o f  th e  e le c t r o n - o p t ic a l  c h a r a c te r i s t i c s  o f  
th e  s p i r a l in g  f i e l d  a c c e le r a t io n  tu b e . No changes were made to  th e  a c c e le r ­
a to r ,  on ly  r e g u la r  m aintenance was c a r r ie d  o u t.
In  1982 th e  a c c e le r a to r  su p p o rted  a  very  b road  program  o f  ex p erim en ta l work 
in  a  t o t a l  machine tim e  o f  1956 h o u rs , (se e  t a b le  1 ) .  The use f o r  in te r - ­
d is c ip l in a r y  s tu d ie s  based  on e le m e n ta l a n a ly s is  i s  in c re a s in g  ra p id ly .
The d i s t r ib u t io n  o f  o p e ra tin g  tim e  versu s  io n  s p e c ie s  i s  shown in  t a b le  2. 
The h ig h e s t  a t t a in a b le  te rm in a l v o lta g e  was 4 .2  MV d u rin g  ex p e rim en ts , 
m ainly l im ite d  by th e  ageing  o f  th e  p re s e n t a c c e le r a t io n  tu b e .
T ab le 1 . Table 2 .
F ie ld hours % S pecies hours %
N uclear p h y sics 684 35.0 H+ 1416 76
Atomic p h y sics 308 15.7 ^Не+ 379 20.5
A n a ly tic a l  s tu d ie s 774 39.6 C+,N+,0 + 64 3.5
O ther experim ents 93 4 .7
Machine t e s t s 97 5 .0
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AVOIDANCE OF BLISTER FORMATION IN TARGET BACKINGS 
DURING Ot-PARTICLE BOMBARDMENT
Á. Z. K iss, B. Nyakó, E. Sairorjai, A. A n tt ila * , and M. B ister*
*Department o f  P h y sic s , U n iv ersity  o f  H e ls in k i,
SF-00170 H elsin k i 17, Finland
N uclear In s tru m en ts  and Methods 203 (1982) 107.
High beam c u r re n ts  (even up to  100 yA) norm ally  used in  ( a ,y )  measurem ents 
p u t h ig h  demands on th e  d u r a b i l i ty  o f  th e  t a r g e t .  On th e  o th e r  s id e ,  a l r e a d y  
a  l im ite d  number o f  a - p a r t i c l e s  causes b l i s t e r s ,  f la k e s ,  o r  bubb les in  
a l l  back ing  m a te r ia ls  and th u s  d e s tro y s  th e  t a r g e t .
A p o s s ib le  way to  e lim in a te  b l i s t e r s  was found by us in  roughening  th e  
su rfa c e  o f  th e  back ings so th a t  th e  excess o f  th e  He bombarded in to  i t  
cou ld  le ak  o u t .  F i r s t  th e  roughening  was perform ed by th e  sandblow method. 
T h is p rocedure  was s u i ta b le  f o r  e l im in a tin g  b l i s t e r  fo rm a tio n , b u t th e  
g ra in s  con tam inated  th e  s u r fa c e . F in a l ly  a l e s s  s o f i s t i c a t e d  method was 
a p p lie d  t o  ach ive  roughening  in  th e  case  o f  tan ta lu m : th e  s u r fa c e  was 
sc ra tc h e d  m anually under a  m icroscope w ith  a  n eed le  made o f  h a rd  to o l  s t e e l .  
The sh e e ts  hand led  in  t h i s  way w ith s to o d  very  lo n g  runs w ith o u t b l i s t e r i n g ,  
up to  a t  l e a s t  50 C/cm^.
T a rg e ts  im plan ted  in to  th e  s c ra tc h e d  Та back ings a re  in  g e n e ra l  s u i ta b le  
f o r  norm al sp e c tro sc o p ic  p u rp o ses. In  DSA experim en ts  how ever, com parative 
measurements had to  perfo rm  to  in v e s t ig a te  w hether th e  l i f e t im e s  a re  
a f f e c te d  by th e  p o s s ib ly  a l t e r e d  s to p p in g  c o n d itio n s  in  th e  roughened la y e r .  
The w e ll known l i f e t im e  o f  th e  2780 keV le v e l  in  19F from th e  1* N (a ,y )19F 
[1 ] was s e le c te d  f o r  t h i s  pu rpose . As a  r e s u l t ,  a  r a th e r  sm all c o r re c t io n  
f a c to r  was o b ta in e d  f o r  th e  d e n s i ty  o f  th e  back in g .
U sing t a r g e t  p rep a red  by o u r roughening method, th e  l i f e t im e  o f  th e  9550 
keV s t a t e  in  9F was determ ined  f o r  th e  f i r s t  tim e  in  th e  ( a ,y )  r e a c t io n .
An F(x) va lue  o f  97 .9±1.6  % was deduced which y ie ld s  a  l i f e t im e  o f  6 .5± 3 .5  
f s  in c lu d in g  a  0 .9  f s  in c re a se  as a  c o r re c t io n  due to  th e  e f f e c t  o f  rough­
en in g . I t  was th e  h ig h  s to p p in g  power o f  ta n ta lu m  which p e rm itte d  us to  
measure t h i s  s h o r t  l i f e t im e .
R eference
[1 ] A. A n t t i l a ,  S. Brandenburg, J .  Keinonen and M. B is t e r ,
N ucl. Phys. A334 (1980) 205.
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OPTICAL BEHAVIOUR OF ACCELERATION TUBES STUDIED 
IN BREMSSTRAHLUNG MEASUREMENTS
Á. Z. K iss, E. Koltay, Gy. Szabó, and J. Pélszerfalvy*
*Institute fo r  Applied Physics, Kossuth University, Debrecen, Hungary
S u bm itted  to  N u c lea r In s tru m en ts  and Methods
Io n -o p tica l behaviour o f  a c c e le r a t io n  tubes o f  d if fe r e n t  f i e l d  stru ctu res  
has been s tu d ied  by comparing th e  r e s u lt s  o f  tr a je c to r y  c a lc u la tio n s  w ith  
experim ental d a ta  obtained in  brems Strahlung measurements.
I n te n s i t i e s  and end p o in t e n e rg ie s  o f  X -ra d ia tio n  were m easured by a  
N al(Tl) c o u n te r , w h ile  i n t e n s i t i e s  and average  e n e rg ie s  were tak en  by 
therm olum inescen t d o sim eters  (TLD). Dose r a t e  d i s t r i b u t io n  ta k en  by TLD-s 
in  th e  im m ediate v ic in i ty  o f  th e  tu b e  was compared w ith  th o s e  g en e ra ted  
from d a ta  m easured a t  th e  o u te r  w a ll  o f  th e  g e n e ra to r  v e s s e l .  S im ila r  
procedure was fo llow ed  f o r  tu b e s  o f  homogeneous f i e l d  as  w e ll  as o f  in ­
c l in e d  f i e ld s  w ith  a l t e r n a t in g  o r  s p i r a l l i n g  t r a n s v e r s a l  components. The 
tu b e s  were u sed  th rough  long  o p e ra t in g  tim es  in  a  5 MV Van de G raaff 
a c c e le r a to r .
ION MICROBEAMS IN MICROANALYTICS 
E. Koltay
X II . C onference on E le c tro n  M icroscopy and M icro an a ly s is  
E g e r 29-31 March 1982 
A b s tra c ts  p. 41
S u bm itted  to  M ikroskopie (A u s tr ia )
The le c tu re  g iv e s  a  su rvey  on th e  developm ent in  th e  f i e l d  o f  th e  m icro - 
a n a ly t ic a l  m ethod based  on io n  microbeam system s. Q uestions o f  c o n s tru c tio n  
and a p p l ic a t io n s  i s  t r e a te d  and th e  d i f f e r e n t  c h a r a c t e r i s t i c s  o f  e le c t ro n  
and ion  microbeam system s a re  t r e a t e d  in  d e t a i l s .  The p o s s i b i l i t i e s  o f  th e  
c o n s tru c tio n  o f  an io n  microbeam channel a t  th e  5 MV Van de G raa ff a c c e le r ­
a t o r  in  ATOMKI (D ebrecen) i s  t r e a t e d .
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HIGH RESOLUTION S I ( L I )  X"RAY SPECTROMETER WITH HIGH
THROUGHPUT RATE
J . Bacsó, G. K alinka, Zs. K ertész, P. Kovács, and T. Lakatos
ATOMKI Közlemények 24 (1982) No. 2. pp. 133-146.
T h is pap er p re s e n ts  th e  d e s c r ip t io n  o f  a  modem S i(L i)  X -ray sp ec tro m e te r 
developed in  ATOMKI. The S i(L i)  d e te c to r s  a re  s in g le -g ro o v e d  w ith  a c t iv e  
a re a  o f  20-50 mrn .^ The Be window i s  co a ted  w ith  a  s p e c ia l  p r o te c t iv e  l a y e r  
a g a in s t  c o rro s io n . A sm all g e t te r - io n  pump m a in ta in s  th e  h ig h  vacuum in  th e  
c ry o s ta t  chamber. The p re a m p lif ie r  employs p u lsed  d ra in  feed b ack , in  th e  
f i r s t  s ta g e  s e le te d ,  t e f lo n  en ca p su la te d  f i e l d  e f f e c t  t r a n s i s t o r s  a re  u sed . 
The analogue s ig n a l  p ro c e sso r  i s  d i r e c t  coupled  and employs tim e v a r ia n t  
p u lse  shap ing . T his c o n s tru c tio n  p ro v id es  h igh  r e s o lu t io n  (150-170 eV ), 
h ig h  th roughpu t r a t e ,  e x c e l le n t  s t a b i l i t y ,  e f f e c t iv e  p i le -u p  e l im in a t io n ,  
a c c u ra te  l iv e - t im e  c o r re c t io n  and s im p l ic i ty  in  th e  a p p l ic a t io n s .  The l i v e ­
tim e c o r re c t io n  i s  perform ed by a  random p u lse  g e n e ra to r ,  i t s  average 
frequency  i s  s t a b i l i z e d  and th e  co rresp o n d in g  peak appears a t  ze ro  energy  
in  th e  s p e c tra .
F ig . 1. Energy r e s o lu t io n  and peak  s h i f t  as a  fu n c tio n  o f  in p u t count 
r a t e  f o r  th e  5 .9 keV l i n e  o f  55Fe.
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INVESTIGATION OF N01SE-PARAMETERS AND IMPROVEMENT 
OF ENERGY RESOLUTION OF S I ( L I ) X“ RAY SPECTROMETER
G. Kalinka
PhD D is s e r ta t io n ,  K ossuth U n iv e rs i ty , D ebrecen, 1980 
( I n  H ungarian)
THE NEW ENERGY DISPERSIVE X-RAY SPECTROMETER OF ATOMKI 
J . Bacsó, G. K alinka, P. Kovács, and T. Lakatos
M eeting on A p p lic a t io n  o f  X -ray F lu o rescence  A n a ly sis  in  
In d u s t ry ,  R esearch  and Environm ental P r o te c t io n ,  M iskolc 
5-6 A p r i l ,  1982
ATOMKI Közlemények 24 (1982) S upp i. 3. pp . 13-16.
DATA ACQUIS IT IO N AND PROCESSING SYSTEM OF ENERGY 
DISPERSIVE X-RAY SPECTROMETER WITH MICROPROCESSOR
G. Horkay, M. K is-Var да, T. Lakatos, J . Molnár
15 th  H ungarian  Annual C onference on S p e c tra l  A n a ly sis  and 
7 th  CANAS (C onference on A n a l i t i c a l  Atomic Spectroscopy) 
A b s tra c ts  o f  P apers  p . 263.
M eeting on A p p lic a t io n  o f X -ray F lu o rescen ce  A nalysis  in  
In d u s try , R esearch  and Environm ental P r o te c t io n ,  M iskolc 
5-6 A p r i l ,  1982
ATOMKI Közlemények 24_ (1982) Suppl. 3. pp. 16-19.
FAMILY OF NUCLEAR SPECTROSCOPIC 
MEASURING INSTRUMENTS 
Gy. Máthé
Nowosty In te ra to m in s tru m e n t (1981) 8-10 No. 4. 
( I n  R ussian)
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A NEW SOLUTION FOR COINCIDENCE-ANTI  CO I NCIDENCE 
CIRCUIT  IN CAMAC MODUL
Gy. Bibok, J . Gál
ATOMKI Közlemények 4 (1982) 245 No. 4.
( In  H ungarian)
The a r t i c l e  p re s e n ts  a  c o in c id e n c e -a n tic o in c id e n c e  u n i t ,  f i t t i n g  in to  a  
CAMAC c r a te ,  which can be used in  th e  1 ys tim e  ran g e .
U sing a  new method th e  re s o lv in g  tim e can be s e t  f o r  s e v e ra l  channel by 
o n ly  one c o n tro l  co n tin u o u s ly  in  b o th  co in c id en ce  o r  a n tic o in c id e n c e  modes.
DEAD TIME AND P ILE -U P  CORRECTION METHODS IN THE 
QUANTITATIVE PULSE HEIGHT SPECTROMETRY
J . Gál, Gy. Bibok
ATOMKI Közlemények 2_4 (1982) 95. No. 2.
( In  H ungarian)
C o rrec tio n  f o r  dead tim e and p i le -u p  lo s s e s  in  q u a n t i t a t iv e  p u ls e  am p litu d e  
sp ec tro m etry  i s  o f  g r e a t  im portance , e s p e c ia l ly  in  th e  case  o f  h igh  coun­
t i n g  r a t e .  The a r t i c l e  su rveys in s tru m e n ta l methods th a t  a re  f r e q u e n tly  
used  fo r  dead tim e and p i le -u p  c o r re c t io n s  nowadays. The problem s o f  
v a ry in g  co u n tin g  r a t e  a re  d is c u s se d , and th e  d i f f e r e n t  c o r r e c t io n  te c h ­
n iq u es  which can be used in  th e se  case s  a re  c r i t i c a l l y  exam ined.
SIMPLE DEAD-TIME AND P ILE -U P  
CORRECTION TECHNIQUE USING A 
GATED PERIODIC TRAIN
J . Gál, Gy. Bibok
Subm itted  t o  N ucl. In s tru m , and Meth.
In  a  p u ls e -h e ig h t a n a ly s is  system  u s in g  a  g a te d  p e r io d ic  p u ls e  t r a i n  f o r  
th e  c o r re c t io n  o f  count in g  lo s s e s ,  i t  i s  shown t h a t  both  th e  dead-tim e and 
p i le -u p  lo s se s  can be c o r re c te d  f o r  i f  th e  c lo c k  p u lses  have th e  same w id th  
as  th e  so c a l le d  t ru e  p i le -u p  tim e o f  th e  p u ls e  p ro c e ss in g  system , and th e  
c lo ck  p u lse s  a re  r e je c te d  from th e  p u lse  t r a i n  i f  a  co in c id en ce  betw een th e  
shaped c lock  p u ls e s  and th e  busy tim e o f  th e  system  i s  d e te c te d . The 
te ch n iq u e  was t e s t e d  b o th  w ith  random -pulse g e n e ra to rs  and a  Ge(Li)- 
d e te c to r  ( 60Co and 137Cs s o u rc e s ) . At co u n tin g  r a t e  up to  50 k c / s ,  i t  i s  
shown th a t  th e  c o r re c t io n  was a c c u ra te  to  ±1 %.
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AMPLIFIER AND SIGNAL PROCESSOR SYSTEMS WITH TIME VARIANT 
PARAMETERS FOR SEMICONDUCTOR RADIATION-DETECTORS
T. Lakatos
D is s e r ta t io n  f o r  CPC, 1982, Debrecen 
( I n  H ungarian)
NEW PRINCIPLES AND METHODS FOR IMPROVING THE 
PARAMETERS OF NUCLEAR MEASURING INSTRUMENTS
J . Gál
D is s e r ta t io n  f o r  CPC, 1982, Debrecen 
( I n  H ungarian)
INTERFACING AN NTA 3 1 0 2 4  MULTICHANNEL ANALYSER TO 
A T P A - I  SMALL COMPUTER 
J . P á lv ö lg y i
ATOMKI Közlemények _3 (1982) 185-190 No. 3.
( I n  H ungarian)
An in te r f a c e ,  which u ses  programmed d a ta  t r a n s f e r  f o r  c o n t r o l l in g  th e  main 
fu n c tio n s  o f  an NTA 31024 type  a n a ly s e r  and f o r  read in g  o u t i t s  memory 
c o n te n t i s  d e sc r ib e d .
INTERFACING OF THE EMG-666 TYPE DESKTOP CALCULATOR 
TO THE T P A - I  SMALL COMPUTER
J . P á lv ö lg y i
ATOMKI Közlemények 4 (1982) 253-257. No. 4 .
An in te r f a c e  i s  d e s c r ib e d , which co n n ec ts  th e  I/O  channel o f  an EM3-666 
c a lc u la to r  to  th e  p ro g ra m e d  d a ta  t r a n s f e r  bus o f  a  TPA-i com puter. One 
p a r t  o f  th e  in te r f a c e  i s  an EMC 97845 u n iv e r s a l  in te r f a c e .  The d a ta  
t r a n s f e r  i s  c o n tr o l le d  by th e  EMG-666 c a lc u la to r .
LOCAL NETWORK COMPOSED OF MICROS AND 
A MINI ( p d p - 1 1 )  HARDWARE
S. Lőkös
J o i n t  A u strian -H u n g arian  DECUS Symposium, Sopron, May 5-7 , 
1982.
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A SOPHISTICATED DU~11 DRIVER IN RSX FOR EMULATING UT200
G. Székely and CJy. A szta lo s
P roceed ings o f  th e  D ig i ta l  Equipment Computer U sers S o c ie ty , 
Geneva, 1982
DECUS EUROPE Vol. 8. p . 131-134.
The system  i s  a b le  t o  t r a n s f e r  m essages and f i l e s  between a  PDP-11 and a 
CDC machines th rough  a  Ш -11 synchronous l in e  i n te r f a c e .  The main p a r t  i s  
th e  d r iv e r  which perform s alm ost a l l  th e  ta s k s  o f  an UT200 c o n t r o l l e r .
A SIMPLE ACCOUNTING SYSTEM IN RSX- П м  WITH CONSTANT OVERHEAD
G. Székely and Gy. A szta lo s
Proceed ings o f  th e  D ig i ta l  Equipment Computer U sers
S o c ie ty  Geneva, 1982
DECUS Europe Vol. 8. p . 347-351.
The system  n o te s  th e  lo g in  and lo g o u t in fo rm a tio n  to g e th e r  w ith  th e  s iz e s  
o f  th e  use o f  th e  C en tra l P ro ce sso r U nit and th e  memory in to  a  log  f i l e .  
The methods o f  th e  measurement o f  th e  above d a ta  a re  d e sc r ib e d  and th e  
im plem entation  and ex p erien ce  a re  d isc u sse d .
CON -  A PROGRAM TO MAKE A F IL E  CONTINUOUS ON A F I L E S - 1 1  DISK
G. Székely
Subm itted  t o  EECUS Euroscope
DCO- DISK COMPRESS AND OPTIMIZE U T IL I T Y  IN RSX
G. Székely
J o in t  A ustrian -H u n g arian  EECUS Symposium A b s tra c ts ,
KFKI kiadvány 82-201, B udapest, 1982.
THE ROLE OF COMPUTATIONAL TECHNIQUES IN THE WORK OF THE ATOMKI
G. S zék ely , T. V ertse
S zám itá stech n ik a  _13 (1982) 4. No. 11.
A CROSS ASSEMBLER PROGRAM FOR S IG N E T IC S '  8 x 3 0 0  MICROPROCESSOR
K. Juhász
J o in t  A ustrian -H u n g arian  EECUS Symposium, Sopron, May 5-7 1982
PADÉ-TYPE APPROXIMATIONS
Gy. Posán
Diploma Work, JATE, Szeged, 1982
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I .  B erecz, S. Bohátka, G. Langer and G. Szöor#
*L. Kossuth U n iv e r s ity  I n s t i t u t e  o f  M ineralogy and Geology, H-4010 
nabreoen, Hungary
9th I n t .  Mass S p ec t. C onf. V ienna, A u s t r ia ,  30 Aug -  3 S e p t, 1982.
T h is  com bination was b u i l t  f o r  b ro ad en in g  th e  c a p a b i l i t i e s  o f  a  thermo ana­
l y t i c a l  in s tru m e n t, type: Q -D erivatograph  (1 ) .  The sam ples p laced  in  ceram ic 
c r u c ib le  are  h e a te d  up to  max. 1500 °C and th e  mass and te m e ra tu re  v a r ia ­
t i o n s  a re  m easured very  p r e c i s e ly  in  th e  d e r iv a to g ra p h . Gaseous p ro d u c ts  a re  
an a ly sed  by a  cj_uadrupole mass sp e c tro m e te r  ( 2 ) .  The co u p lin g  u n i t  i s  a  two- 
s te p  p re ssu re  r e d u c t io n  system . Sample gas i s  pumped th rough  a i m  c a p i l l a r y  
and a  sm all p o r t io n  o f  i t  i s  a llo w ed  to  g e t  in to  th e  io n i s e r  v ia  th e  m olec­
u l a r  f i l t e r  o f  th e  sample v a lv e .  The c a p i l l a r y  and th e  sample v a lve  i s  bake- 
a b le  up to  200 °C t o  reduce lo s s e s  o f  condensab le  p ro d u c ts  and th e  b lo c k in g  
o f  th e  c a p i l l a r y .  The o v e ra l l  re sp o n se  tim e  o f  t h i s  system  i s  50 ms and i t  
i s  f a s t  enough t o  fo llow  th e  q u ic k  changes in  th e  d e r iv a to g ra p h . The quad- 
ru p o le  i s  pumped w ith  an o i l  d i f f u s io n  pump system  o f  1.10~^ mbar u l t im a te  
p re s s u re  w ith o u t b ak in g . The vacuum system  and th e  sample v a lve  a re  o p e ra ted  
and p ro te c te d  by an  e le c t r o n ic  c o n tro l  u n i t .  The f i r s t  measurements w ith  
th e  coupled sy stem  were c a r r ie d  o u t on c a rb o n a ts , s u lp h a te s , su lp h id e s  and 
s im p le  s a l t s  (compounds and m in e ra ls  a l ik e )  to  show th e  c a p a b i l i t i e s  o f  th e  
in s tru m e n t. F u r th e r  on th e  co m p o sitio n  o f  hydro therm al m in e ra ls  and v o l a t i l e  
c o n te n t o f  ig neous rocks were a n a ly se d , and th e  r e s u l t s  h e lp ed  us to  make 
c l e a r  th e  o r ig in  o f  some p a r t s  o f  th e  Tokaj M ountains.
(1 ) P au lik  J . :  P ro c . IV. I n t .  Conf. Therm. A n a l.,  B udapest, 3, 789, (1976)
(2 ) Bohátka S. : P ro c . 8th I n t .  Vac. C ongress, Cannes, Vol. I I .  243 (1980)
QUADRUPOLE MASS SPECTROMETER COUPLED TO DERIVATOGRAPH
INVESTIGATIONS WITH A QUADRUPOLE MASS SPECTROMETER -  
-DERIVATOGRAPH COMBINED SYSTEM
G. Szöor*, S. Bohátka
*L. Kossuth U n iversity  I n s t i t u t e  o f  M ineralogy and Geology, 
H-4010 Debrecen, Hungary
H ungarian  G eo lo g ica l S o c ie ty , Local O rg a n isa tio n  
-  L e c tu re  S e s s io n , D ebrecen, 27-29 O ctober 1982 
( I n  H ungarian)
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S. Bohátka, G. Szöőr*, G. Langer and I .  Berecz
*L. Kossuth U n iversity  I n s t itu te  o f  Mineralogy and G eology, H-4010 
Debreoen, Hungary
H ungarian Annual C onference on S p e c tra l  A n a ly sis  and 7th 
Conference on A n a l i t i c a l  Atomic S pectroscopy  Sopron, Hungary 
14-18, Ju n , 1982.
A com bination o f  a  th e rm o a n a ly tic a l dev ice  (Q -D erivatograph  (1 ) )  and a  
quadrupole  mass sp ec tro m e te r (2) i s  p re se n te d . The sam ples a re  p laced  i n  
th e  fu rn ace  o f  th e  d e riv a to g ra p h  and a re  h e a te d  acco rd in g  t o  a  p r e s e le c te d  
program . The mass and tem p era tu re  v a r ia t io n s  o f  th e  sam ples a re  m easured 
very  p re c is e ly  in  th e  d e riv a to g ra p h  and th e  gaseous p ro d u c ts  a re  a n a ly se d  
by th e  quadrupole  a f t e r  a  tw o -s tep  p re s su re  re d u c tio n . The response  tim e  o f  
co u p lin g  system  i s  50 ms.
F i r s t  we t e s t e d  th e  in s tru m e n t w ith  measurements on c a rb o n a ts , s u lp h a te s , 
s im p le  s a l t s  (compounds and m in e ra ls  a l ik e )  and o rg a n ic  compounds. The 
quadrupole  enhances th e  s e n s i t i v i t y  o f  th e  d e r iv a to g ra p h  and e x p la in s  many 
d e t a i l s  o f  th e  samples b eh av io u r n o t re v e a le d  by a  sim ple d e r iv a to g ra p h . 
Some examples o f  th e  combined a n a ly s is  a re  shown.
(1 ) J .  P a u lik  and F. P a u lik : P roc. IV. In t.C o n f . Therm .Anal. , Budapest 
3, 789 (1976)
(2 ) I .  B erecz, S. Bohátka e t  a l :  ATOMKI Közlemények 19 (1 9 7 7 ), 123
MASS SPECTROMETRIC " i N  VIVO" MEASUREMENTS OF GASES IN PLANTS 
G. Langer, S. Bohátka, В. Schlenk, P. Bom em isza-Pauspertl 
I .  Búzás*, G. Pártay*, F. 3ág i** , L. Mózsik**
* Re search I n s t itu te  S o i l  Science and A g r icu ltu ra l Chemistry o f  the Hung. 
Acad, o f  S e i. H-1525, Budapest, P f . 35. Hungary 
**Cereal Research I n s t itu te  H-6701 Szeged, P f. 391, Hungary
H ungarian Annual C onference on S p e c tra l  A n a ly sis  and 7th 
Conference on A n a l i t ic a l  Atomic S pectroscopy  
Sopron, Hungary 14-18 Ju n e , 1982.
In  th e  re s e a rc h  o f  p la n t  p hysio logy  measurements o f  gas-m etabo lism  p la y  an 
im p o rtan t r o le .  Most methods re q u ire  t h a t  p la n ts  shou ld  be examined i s o l a ­
te d  from t h e i r  n a tu r a l  environm ent. T h is  p ap er p re s e n ts  a  method u s in g  a  
quadrupole  mass sp ec tro m e te r to  d i r e c t l y  m easure gases in  p la n ts  in  g a s -  
-p h ase  o r  d is so lv e d  in  th e  l iq u id s  and t i s s u e s  -  w ith o u t d is tu rb in g  th e  
m etabolism  and th e  environm ent o f  th e  p la n ts .  The a p p l i c a b i l i t y  o f  t h i s  
method i s  shown th rough  a  few exam ples. F in a l ly ,  seme p o s s ib le  f u r th e r  
u ses  a re  r e f e r r e d  to .
MEASUREMENTS WITH A QUADRUPOLE MASS SPECTROMETER
-D RIVATOGRAPH COMBINATION
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MASS SPECTROMETRIC MEASUREMENTS IN FERMENTATION TEHCNOLOGY
S. Bohátka, G. Langer, J . S z ilá g y i* , I .  Berecz
*BIOGAL Pharm aceutical Works, H-4042 Debrecen, P a l la ig  u t 13.
Hungary
H ungarian  Annual C onference on S p e c tra l  A n a ly sis  and 7 th
C onference on A n a l i t i c a l  Atomic S pectroscopy  Sopron,
Hungary 14-18, J u n ,  1982.
F erm entation  te ch n o lo g y  i s  e s s e n t i a l  in  th e  p ro d u c tio n  o f  a n t i b i o t i c s .
The y ie ld  i s  s t r o n g ly  dependent on th e  b i o l i g i c a l ,  chem ical and p h y s ic a l 
c o n d itio n s  o f  th e  m etabolism , and  i n  t h i s  r e s p e c t  th e  c o n c e n tra tio n  v a lu es  
o f  e x i t  gases and g^*ses d is so lv e d  in  th e  fe rm e n ta tio n  b o th  a re  very  impor­
t a n t .  A quadrupole mass sp e c tro m e te r  (1) w ith  a  s p e c ia l  sam pling system  
proved to  be th e  b e s t  choice f o r  t h i s  p a r t i c u l a r  gas a n a ly s is  problem . 
Sampling probes a r e  p e r fo ra te d  s t a i n l e s s  s t e e l  c a p i l l a r i e s  covered  w ith  th in  
s i l i c o n  rubber f o i l .  The probes and th e  m easuring  method were t e s t e d  on a  
sm all la b o ra to ry  fe rm en te s . CL and  CCL c o n c e n tra tio n s  b e a r  c lo se  r e l a t i o n  
to  th e  a i r  supp ly  and tem p e ra tu re  o f  th e  fe rm e n ta tio n  b ro th  and th e  s t i r r i n g  
v e lo c i ty .  C>2 and CCL were m o n ito red  a lso  d u rin g  nebram ycin and o x y te ra c y lin  
m anufactured in  ery th rom ycin  p ro d u c tio n . The system  and th e  method a re  good 
f o r  co n tinouous, sim u ltaneous f a s t  measurement o f  d i f f e r e n t  gases o f  th e  
i n d u s t r i a l  fe rm e n ta tio n  p rc e s s , and  a  c o n tro l  system  o f  fe rm en te rs  i s  under 
c o n s tr u c t io n .
(1) I .B e re cz  e t  a l .  ATOMKI Közlemények 19 (1 9 7 7 ), 123
RESIDUAL GAS ANALYSIS 
I .  Berecz
Finom m echanika-M ikrotehcnika 21 (1982) 371-376, No. 12.
D eterm ination  o f  th e  r e s id u a l  g as  com position  in  vacuum system s i s  one o f  
th e  most in p o r ta n t  problem s. I n v e s t ig a t io n s  connected  w ith  th e  s u b je c t  have 
e s s e n t i a l ly  c o n tr ib u te d  to  re a c h  th e  u p - to -d a te  le v e l  o f  developm ent in  
vacuum tech n o lo g y . I t  has been e s ta b l i s h e d  by r e s id u a l  gas decom position 
a n a ly s is  what k in d  o f  gas components c u r t a i l  th e  a t t a in a b le  f i n a l  vacuum in  
m a te r ia ls  a p p lie d  t o  d i f f e r e n ts  pumps o r  pump system s. In  th e  co u rse  o f  
in v e s t ig a t io n s  th e  method o f r e s i d u a l  gas a n a ly s is  i t s e l f  has improved 
e s s e n t i a l ly  and p ro v id e s  an o p p o r tu n i ty  f o r  a p p l ic a t io n  in  c e r ta in  produc­
t io n  te c h n o lo g ie s . A kncwn f a c t  t h a t  th e  gas "a tm osphere" , in  w ich th e  
th in  f i lm  i s  p ro d u ced , p lays a  g r e a t  ro le  in  t h in  f i lm  p ro d u c tio n . Po ten­
t i a l i t y  o f  o b se rv in g  and c o n tr o l in g -  and in te rv e n in g  in  th e  r ig h t  tim e -  
th e  gas com position  o f  th e  o p e ra t io n  sphere  so rro u n d in g  th e  p ro d u c tio n  
p ro c e sse s  o f f e r s  a  s ig n i f i c a n t  a i d  t o  p roduce  t h i n  f i lm  in  th e  re q u ire d  
q u a l i ty .  The r e s id u a l  gas a n a ly s is  a c tu a l ly  i s  a  s p e c ia l  m a ss-sp e c tro sc o p ic  
method. This p ap e r d is c u s se s  t h i s  m ethod, i t s  b e s t  known in s tru m en t th e  
quadrupo l m ass-sp ec tro m ete r and i t s  a p p l i c a b i l i t y  in  t h in  f i lm  tech n o lo g y .
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GAS CONCENTRATION DETERMINATION IN FERMENTERS WITH 
QUADRUPOLE MASS SPECTROMETER
S. Bchátka, G. Langer, J . S z ilá g y i* , I .  Berecz
*B iogal Pharm aceutical Werks H-4042 Debrecen, P a lla g i u t 13.
9 th  I n t .  Mass S p ec t. Conf. V ienna A u s tr ia  30 Aug. -  
3 S e p t, 1982.
PLANT TESTS WITH QUADRUPOLE MASS SPECTROMETER
G. Langer, S. Bohátka, В. Schlenk, P. B om em isza-Pauspertl,
I .  Búzás*, G. Pártay*, F. Sági** , L. Mózsik*
* Research I n s t i t u t e  S o i l  S cien ce  and A g r icu ltu ra l Chemistry o f  th e  
Hung. Acad, o f  S e i .  H-1525 Budapest P f . 35. Hungary 
**Cereal Research I n s t itu te  H-6701 Szeged q f . 391, Hungary
9 th  I n t .  Mass. S p ec t. Conf. V ienna, A u s tr ia  30 Aug. -  
3 S e p t, 1982.
MASS SPECTROMETRIC INVESTIGATION OF GASES IN THE
HOLLOW STEM OF WHEAT
B. S c h le n k ,  P . B o r n e m is z a - P a u s p e r t l , G. L a n g e r ,
F . S á g i * ,  L . M ó zsik *
*Cereal Research I n s t itu te  H 6701 Szeged, P f. 391
H ungarian C onference on P la n t  B iology Szeged , 7-9 J u ly ,  
1982
( In  H ungarian)
MASS SPECTROMETRIC INVESTIGATION OF GASES IN CORN TISSUES
I .  Búzás*, В. Schlenk, P. B om em isza-Pauspertl,
G. Pártay*, G. Langer
*Res. I n s t . S o i l  S cience and A g r icu ltu ra l Chem. o f  th e  Hung. Acad, 
o f  S e i .  H-1525 Budapest P f . 35.
H ungarian C onierence on P la n t  B iology Szeged 7-9 J u ly ,  
1982.
( In  H ungarian)
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STATUS OF DEVELOPMENT IN THE FIELD OF C R -3 9  TRACK DETECTORS
G. Somogyi
S o lid  S ta te  Nuclear Track D etec to rs , Proceedings o f  th e 11th  
In te r n a tio n a l Conference B r is to l ,  7-12 September 1981.
Ed. Fcw ler, P.H.-Clapham, V. M. Nuclear Track: Methods, 
Instrum ents and A p p lia tion s Supplement No. 3. Oxford,
New York, Toronto e t c .  1982. Pergamon Press pp. 101-113.
The present s itu a t io n  concerning th e  manufacture and e tch in g  ch a ra cter is ­
t i c s  o f  the CR-39 n u clea r  track d e te c to r  i s  surveyed. E sp ec ia l a tte n tio n  i s  
paid to  the trends in  research  and to  the outstan d in g  q u estion s r e la te d  to  
th e su b jec t. The requirem ents and procedures in  connection w ith  the  
manufacture o f  h ig h -q u a lity , th ic k  and th in  d e te c to r  f o i l s  are d iscu ssed . 
The main bulk and tra ck  e tch in g  c h a r a c te r is t ic s  are p resen ted , in vo lv in g  
th e e f f e c t s  o f  various environm ental parameters as w e ll .  A s t a t i s t i c a l  
account o f  th e ty p ic a l  d ir e c t io n s  in  a p p lia tio n  i s  g iven .
STUDY OF THE ELECTRICAL TREEING PRODUCED AROUND NUCLEAR 
TRACKS BY SEQUENTIAL ELECTRICAL AND CHEMICAL TREATMENT (SECT)
G. Somogyi and G. A lm ási
S o lid  S ta te  Nuclear Track D etec to rs , Proceedings o f  th e 11th  
In tern a tio n a l Conference B r is t o l ,  7-12 September 1981.
Ed. Fcw ler, P.H.-Clapham, V.M. N uclear Track: Methods, In stru ­
ments and A p p lica tion s Supplement No. 3. Oxford, New York, 
Toronto e t c .  1982. Pergamon Press: pp. 245-249.
C h a ra cter istics  o f  a new version  o f  th e  e le c t r i c a l  tr e e  generation  around 
f i s s io n  and/or a lp h a-track s have stu d ied  in  PET, LR-115 and CR-39 d e te c to rs .  
The tr e e s  are formed around chem ically  etched track-cones by a treatm ent 
under a lte r n a tin g  h igh  e le c t r ic  f i e l d ,  when u sin g  e le c tr o ly te s  o f  d if fe r e n t  
r e la t iv e  p e r m itt iv ity  and a subsequent chem ical etch in g  fo r  making th e  
tr e e s  (sp o ts )  v i s ib l e .  The in flu en ce  o f  th e v a r ia tio n  o f  main experim ental 
parameters in  the separated  sta g es  (tr a c k -e tc h in g , e l e c t r ic  treatm ent, 
tr e e -e tc h in g ) o f  th e  SECT has been in v e s t ig a te d . The dependence o f  th e  mean 
spot s iz e  on th e duration  o f  treatm ent in  th e se  sta g es  and on th e tempera­
ture and r e la t iv e  p e r m itt iv ity  o f  n on -etch ing e le c tr o ly te s  ( s a l t s )  has been 
stu d ied . The most remarkable con clu sion  o f  our s tu d ies  i s  th a t: w ith  
e le c tr o ly te s  o f  h igh  r e la t iv e  p e r m itt iv ity  th e  ra te  o f  tree-grow th  can be 
considerab ly  enhanced and in  CR-39 f o i l s  la rg e  sp ots o f  com pletely c ir c u la r  
shape can be produced around nu clear  tracks by th e  SECT-technique.
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CHARACTERISTICS OF NEUTRON"IRRADIATED CR"39  FOILS TREATED 
BY SEQUENTIAL CHEMICAL AND ELECTROCHEMICAL ETCHING
G. Somogyi, G. Dajkó, К. Turek* and F. Spumy*
* In stitu te  o f Radiation Dosimetry, 180 86 Prague, Checzoslovakia
S o lid  S ta te  Nuclear Track D etecto rs , Proceedings o f  the  
11th In tern a tio n a l Conference B r is to l ,  7-12 September 1981. 
Ed. Fowler, P.H. Slapham, V.M. Nuclear Track: Methods, 
Instruments and A p p lica tion s Supplement No. 3. Oxford,
New York, Toronto e t c .  1982. Pergamon Press: pp. 445-449.
The d en sity  o f  background sp ots revea led  by chem ical (CE) and e le c tr o ­
chem ical (ECE) e tch in g  and by th e ir  seq u en tia l a p p lica tio n  (CE+ECE) has 
been measured in  sev era l so r ts  o f  CR-39 m a ter ia l. The trends in  the varia­
t io n  o f  s e n s i t iv i t y  to  Am-Be neutrons have been determined in  CR-39 sh eets  
covered by th ick  p ro ton -rad ia tor , when changing th e f i e ld  stren g th  
( ~ 3 5  kV/cm), frequency ( ~  10 kHz), etch an t con cen tration , p r e -e tch  dura­
t io n  and the flu en ce  o f  neutrons. The r e s u lt s  are analyzed in  order to  fin d  
out an optimum s e t  o f  experim ental parameters which may be proposed to  
a tta in  high r e g is tr a t io n  s e n s i t iv i t y  to  neutrons.
DIFFUSION PROCESSES IN DYED DETECTORS
M. Lferde*, J . L. Seidel*, M. Monnin*,
G. Somogyi and M. Tóth-Szilágyi
*Laboratoire de Physique Corpusculaire, CNRS-IN2P3, Université de 
Clermond, BP 45/63170 Aubire, France
S o lid  S ta te  Nuclear Track D etecto rs , Proceedings o f  the  
11th In tern a tio n a l Conference B r is to l ,  7-12 September 1981. 
Ed. Fowler, P.H. Clapham, V. M. Nuclear Track: Methods, 
Instruments and A p p lica tion s Supplement No. 3. Oxford,
New York, Toronto e t c .  1982. Pergamon Press: pp. 299-306.
In order to  g e t a b e tte r  understanding o f  th e  dyed and flu o re sce n t track  
d e te c to r s , th e d if fu s io n  speed o f  th e  sw e llin g  agent, th e s e n s it iz a t io n  
m olecules and th e dye have been measured under various co n d it io n s . I t  i s  
shown th a t th e s e n s it iz a t io n  a f f e c t s  th e  e n t ir e  d e tec to r  w h ile  dyeing i s  
r e s tr ic te d  to  th e  upper and lower la y ers  o f  th e  d e tec to r . By combining th e  
optim al values o f  th e rea c tio n s  parameters a h igh er co n tra st and s e n s i t iv i ­
ty  may be achieved .
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EDUCATIONAL EXPERIMENTS WITH SOLID STATE TRACK DETECTORS
IN THE NUCLEAR PHYSICS
M. Nagy, and G. Scmogyi
N uclear E nergy- N u c lea r Power, Sem inar on th e  Teaching o f  
P hysics i n  S choo ls a t  B a la to n fu re d , 6 th  to  12 th  Septem ber, 
1981. E d .: Marx, George, B udapest 1981/1982, Központi 
F iz ik a i  K u ta tó  I n té z e t  pp. 575-576.
A NEW AUTOMATIC TRACK COUNTING AND ANALYSING SYSTEM
THE DIGITRACK
J . Molnár, G. Somogyi, S. S z i lá g y i ,  К. Sepsy
X III . I n t .  Symp. on A utorad iography  Tábor 
(C hechoslovak ia) 1983 May 2 -5 .
DEVELOPMENT OF H IG H -S E N S IT IV IT Y  C R - 3 9  TRACK DETECTORS 
FOR CHARGED-PARTICLE RADIOGRAPHY
G. Scmogyi, S . S z i lá g y i ,  I .  Hunyadi and A. F. Hafez*
£
A lexandria U n iv e r s ity , P h ysics  Department, A lexandria, Egypt
X III . I n t .  Symp. on A uto rad iography  Tábor 
(C z ec h o s lo v ak ia ) , May 3-5 , 1983
ION-BEAM IMAGES IN GELATINE
Zs. Varga, G. Somogyi, I .  Hunyadi and R. I l ic *
*J o se f  S tefan  I n s t i t u t e ,  U n iv ersity  o f  L jub ljana,
L jub ljana, Y ugoslavia
X III . I n t .  Symp. on A uto rad iography  Tábor 
(C zechoslovak ia) May 3-5 , 1983.
NEUTRON INDUCED AND ALPHA AUTORADIAGRAPHY OF ROCKS
L. Medveczky
X III . I n t .  Symp. on A uto rad iography  Tábor 
(C hechoslovak ia) May 2 -5 , 1983.
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MINIORANGE ELECTRON SPECTROMETER FOR IN-BEAM MEASUREMENTS
J. Gulyás, A. Dcmonyi, T. Kibédi, A. Krasznahorkay,
T. Fényes, Zs. Schram
Submitted to  Pribory I Tekhnika Eksperimenta 
(In  Russian)
An e lec tro n  spectrom eter o f  "miniorange" type i s  described . The main 
parts o f  the spectrom eter are as fo llo w s: r ea c tio n  chamber, lo ck  system fo r  
quick change o f  t r a g e ts ,  RECOMA permanent m agnets, S i (L i )  d e te c to r , and 
ad jo in in g  e le c tr o n ic  instrum ents. The maximum e f f ic ie n c y  o f  e le c tr o n  r e g is ­
tr a t io n  in  peak may reach 10 % (from Ltt) and th e  r e so lu tio n  o f  the  
spectrom eter i s  2 keV a t Ee =177 keV (FWHM under in-beam c o n d it io n s ) . The 
energy in te r v a l o f  e lec tr o n  transm ission  may be changed w ith  r e la t iv e  
s h if t in g  o f  th e magnet frame and d e tec to r  w ithout breaking vacuum. Study o f  
th e conversion e lec tr o n  sp ectra  o f  n u clear  r ea c tio n s  shewed th a t  an e f f e c ­
t iv e  background redution  may be achieved by th e  use o f  the spectrom eter.
CRYOPUMP
Fig. 1. A) and B) S im p lif ied  s e c t io n a l drqwings o f  the spectrom eter.
C) Magnetic ind u ction  in  th e  middle o f  th e gap B(r) as a fu n ctio n  o f  th e  
radius ( r ) .  The in d ica ted  B(r) values are averages o f  m agnetic in d u ction s  
observed in  s ix  gaps.
89
ELECTROSTATIC SPECTROMETER FOR MEASUREMENT OF INTERNAL 
CONVERSION ELECTRONS IN THE 0 , 1 - 2 0  KEV REGION
D. Varga, I .  Kádár, Á. Kövér, I .  C sem y and G. Mórik
N u c lea r In s tru m e n ts  and Methods 192 (1982) 277-286
A new second o rd e r  fo c u s in g , n = l .5 c y l in d r i c a l  m ir ro r  e le c t r o n  sp ec tro m e te r 
has been b u i l t .  I t  e n a b le s  us to  m easure th e  e le c tro n s  e m itte d  from th e  
r a d io a c t iv e  so u rces  i n  th e  0 .1 -2 0  keV re g io n  w ith  an in s tru m e n ta l  energy  
r e s o lu t io n  o f  0 .1 -1  %. The rin g sh a p ed  in p u t  s l i t  se rv in g  as a  v i r t u a l  
e le c t r o n  o p t ic a l  o b je c t  to g e th e r  w ith  th e  l a r g e  dim ensions o f  th e  a n a ly s e r  
( th e  t o t a l  fo c a l le n g th  eq u a ls  525 mm) a llo w  us to  u t i l i z e  so u rces  up to  
1 .5  cm2 a re a . The sp e c tro m e te r  was a d ju s te d  u s in g  e le c t r o n  guns and te s t e d  
a ls o  by 57Co and 16^Yb r a d io a c t iv e  sou rces  p re p a red  by vacuum e v ap o ra tio n  
and mass s e p a ra t io n . The in s tru m e n t o p e ra te s  a u to m a tic a lly  a t  o i l - f r e e  
vacuum o f  9x10 6 Pa and th e  e le c t r o n  s p e c t r a  a re  scanned in  c y c le s . The 
background o f  th e  c h a n n e ltro n  i s  abou t 1 .5  co u n ts/m in .
A NEW ELECTROSATICAL SPECTROMETER FOR MEASUREMENT 
OF ANGULAR AND ENERGY D ISTRIBUT IO N OF ELECTRONS
I .  Kádár, D. Varga, S . R icz,  J .  Végh, В. S u lik , D. Berényi
V l l l t h  I n te r n a t io n a l  C onference on Atomic 
P h y s ic s , G öteborg , A ugust 2 -6 , 1982
A NEW ELECTRON SPECTROMETER FOR SIMULTANEOUS ENERGY
AND ANGULAR D ISTRIBUT IO N MEASUREMENTS
D. Varga, I .  Kádár, D. B erényi, Á. Kövér, S. Ricz 
Gy. Szabó, J .  Végh, I .  C sem y, B. S u lik  and G. Hock
7 th  C onference on th e  A p p lic a t io n  o f  A c c e le ra to rs
in  R esearch  and In d u s try
D enton, T exas, USA November 8-10, 1982.
INSTRUMENTAL RESEARCHES AND DEVELOPMENTS FOR STUDIES 
IN NUCLEAR AND ELECTRON SPECTROSCOPY
D. Varga
D is s e r ta t io n  f o r  CPC, 1982, Debrecen 
( I n  H ungarian)
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SOLUTION OF AN OPTIMIZATION PROBLEM IN ION OPTICS
Z. Kormány
ATOMKI Közlemények 24 (1982) 237 
(In  Hungarian)
In a nuclear Instrument o f  sm all acceptance i t  i s  very important to  u t i l i z e  
i t s  acceptance com pletely , e s p e c ia l ly ,  i f  th e beam em ittance i s  consider^  
a b le . This requirement r e s t r ic t s  the p ra c tica b le  p la c in g  o f  th e  instrum ent. 
In th e paper a method i s  g iven  to  c a lc u la te  th ese  r e s t r ic t io n s  and th e  
p o s it io n in g  o f  ESA 21 spectrom eter [1 ]  to  a beam l in e  o f  U-300 cyclo tron  
o f  J o in t I n s t itu te  fo r  Nuclear Researches (Dubna) i s  shewn as a p r a c t ic a l  
a p p lica tio n .
The em ittanes o f  th e  cyclo tron  beam are 40 tt mm mrad an 16 tt mm mrad in  th e  
h o r izo n ta l and v e r t ic a l  p la n es , r e s p e c t iv e ly , and th e acceptance o f  the  
spectrom eter i s  7 ,6  mm mrad in  th ose p la n es . Supposing constant d en sity  o f  
p a r t ic le s  in  th e phase space 0.92 % o f  th e  cyclo tron  beam en ters  to  th e  
ta r g e t  chamber. In the ta b le  below th e r e s u lt s  o f  seme experiment are shown 
to  demonstrate th e  correct p o s it io n in g  o f  th e  ESA-21 spectrom eter.
E xtracted beam 
(UA)
1.6 8.0 10.2 8.0
Target current 
(nA)
12 65 90 90
Transm ission
(%)
0.75 0 .81 0 .88 1.12
Reference
[1 ]  D. Varga e t .  a l . , ATOMKI Közlemények 23 (1981) 40
NEW TRIPLE -FILAMENT ION SOURCE FOR THE m i - 1 3 0 9
MASS SPECTROMETER 
É. S v ingo r
ATOMKI Közlemények 24 (1982) 157-162. No. 2.
(In  Hungarian)
A recon stru ction  o f  the S o v ie t mass spectrom eter MI-1309, which has been  
working in  ATOMKI fo r  ten  y e a rs , was s ta r te d  in  1981. As a f i r s t  s te p , i t s  
t r ip l e  filam en t ion  source was r e b u ilt .  This r e su lte d  in  an in crease  o f  th e  
in te n s ity  and decrease o f  th e  f lu c tu a tio n  o f  th e ion  current.
91
APPARATUS ELGA FOR THE INVESTIGATION OF SHORT-LIVED ISOTOPES
Z. Ärvay, V. V. Kuznetsov*, V. A. U tkin*, V. I .  Pcreinych*,
J . Gulyás, T. Fényes, T. K ibédi, Zs. Schram, and A. Dcmonyi
* J o in t  I n s t i t u t e  for  N uclear Research Dubna, USSR
R eport a t  th e  Symposium on YASNAPP Program , Dubna, O ctober- 
19-21 , 1982.
( In  R ussian )
\
A HELIUM LEVEL INDICATOR WITH LED OR SCHOTTKY DIODE
SENSING ELEMENT
K. Vad, D. Novák, S. Mészáros
ATOMKI Közlemények, 24 (1982) 251-252 No. 4 .
APPARATUS "TOR" FOR THE INVESTIGATION OF THE DECAY 
SCHEMES OF SHORT-LIVED NUCLEI
Z. Ärvay, V. V. K uznetsov*, V. I .  Fominyh*,
V. M. T supko-Sitn ikov*, H. L izu re i* , M. Budzynski*
* J o in t  I n s t i t u t e  o f  N uclear Research, Dubna, USSR
R eport a t  th e  Symposium on YASNAPP Program , Dubna,
O ctober 19-21 , 1982.
PREPARATION OF COUNTING GAS OF PROPORTIONAL COUNTERS
FOR RADIOCARBON DATING
E. Csongor, Г.. Szabó, E. H ertelend i
R adiochem ical and R a d io a n a ly tic a l  L e t te r s
A C T IV IT Y  DETERMINATION IN  SAMPLES OF ISOTOPES MIXTURES 
BY USING SUM PEAKS IN G E ( L I )  SPECTRA
I . Uray, I .  Török, E. Gyarmati
S ubm itted  t o  Acta P h y s. Hung.
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LECTURES AND SEMINARS*
Jan u a ry  21.
P r o je c t  fo r  th e  m easuring c e n tre  o f  th e  c y c lo tro n  
Gy. Bibok, A. P a á l and K. Sepsy 
( in  Hungarian)
Jan u a ry  28.
The n o n lo ca l and th e  e q u iv a le n t lo c a l  o p t i c a l  p o te n t i a l  
G. P á l lá
C e n tra l Research I n s t i t u t e  o f  th e  H ungarian Academy o f  S c ie n c e s , Budapes,
Hungary
( in  Hungarian)
F ebruary  4.
P r o je c t  f o r  th e  a g r i c u l tu r a l  and in d u s t r i a l  a p p l ic a t io n  o f  th e  c y c lo tro n  
D. B erény i, I .  Mahunka, and P. B o m em isza-P au sp ertl 
( in  Hungarian )
February  11.
D i f f e r e n t ia l  L - s h e l l  io n is a t io n  c ro s s - s e c t io n s  a t  io n  im pact
L. S arkad i 
( in  Hungarian)
February  18.
About th e  dosim etry  w ith  therm olum inescen t d o s im e te rs  
J .  F e ls z e r f a lv i
I n s t i t u t e  f o r  A pp lied  P h y s ic s , K ossuth U n iv e rs i ty , Debrecen 
( in  H ungarian)
February  27.
The s a f e ty  and check ing  system  o f  th e  r a d ia t io n  p r o te c t io n  a t  th e  C yclo tron  
L aobrato ry
I .  Uray, A. Valek and G. Bibok 
( in  H ungarian)
March 4.
L ig h t em ission  from th in  l a y e r  m e ta l-o x id -m e ta l tu n n e l  d iodes 
Zs. S zen tirm ai
C e n tra l Research I n t i t u t e  o f  th e  H ungarian Academy o f  S c ie n c e s , B udapest,
Hungary
( in  Hungarian)
March 11.
Developm ents, r e s u l t s  and fu tu r e  p lan s  a t  th e  T ech n ica l Departm ent o f  th e  
I n s t i t u t e
I .  Dombi, G. Mórik 
( in  Hungarian)
*Held weekly on Thursdays a t  2 o ’c lo ck  pm.
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March 18.
The / i n e  stru ctu re  o f  th e  n u clear  rad iu s.
The h igh  sp in  s la te s  o f  the 201fBi nucleus
L. Végh
The n u clear  sp ectro sco p ic  in v e s t ig a t io n s  o f  th e  sh o r t- l iv e d  neutron 
d e f ic ie n t  rea r -ea rth  iso to p e s
F. Tárkányi 
( in  Hungarian)
March 24.
The determ ination o f  th e  level-p aram eters o f  th e  28S i  w ith  (a ,y )  and 
( a , a) r ea c tio n s  
E. Somorj a i  
( in  Hungarian)
A pril 1.
The p o s s i b i l i t i e s  o f  a p p lic a tio n  o f  m ass-spectrom etry in  chem ical, m edical 
and environm ental p ro te c tio n  research  
Z. Dinya
Department o f  Organic Chemistry, Kossuth U n iv e r s ity , Debrecen 
( in  Hungarian)
A pril 8.
P ortab le , high s e n s i t i v i t y  X-ray flu o rescen ce  an alyser  
E. V ata i, and L. Andó 
( in  Hungarian)
A pril 15.
The p o s s i t i l i t i e s  o f  a p p lic a tio n s  o f  the m ass-sp ectrom etric nob le-gas
a n a ly s is
K. Balogh
(in  Hungarian)
A p ril 22.
D esigning th e  w a lls  and doors o f  th e  Cyclotron Laboratory o f  the ATOMKI fo r  
the a tten u a tio n  o f  th e  ra d ia tio n  
E. Szond i, S. Fehér, and t .  Zsolnay
Reactor Laboratory, T echnical U n iv ersity  o f  Budapest, Hungary 
( in  Hungarian)
A pril 29.
A m plifier  and s ig n a l p rocessor  system  w ith  tim e varian t parameters fo r  
sem iconductor ra d ia tio n  d e tec to rs  
T. Lakatos 
( in  Hungarian)
May 6.
Nuclear Structure and Chemical E f fe c ts  in  In te r n a l Conversion o f  th e  35 
keV M1+E2 tr a n s it io n  in  12STe 
V. Brabec
Nuclear Physics I n s t i t u t e ,  Rez, C sechoslovakia  
May 13.
Production o f  instrum ents in  th e  ATOMKI
S. Jeney
( in  Hungarian)
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May 20.
Recent re s e a rc h  and a p p l ic a t io n  o f  th e  Abo Akademi c y c lo tro n
M. B renner
Abo Akademi Turku, F in lan d  
May 27.
The s ta tu s  o f  th e  p re fe r r e d  re s e a rc h  p r o je c ts  and th e  o rd e re d  works 
D. B ereny i, and B. Schlenk 
( in  Hungarian)
June 3.
The developm ent o f  g a s - a n a l i t i c a l  in s tru m e n ts
I .  B erecz, and S. Bohátka 
( in  Hungarian)
June 10. + +
I n v e s t ig a t io n s  o f  th e  e le c t r o n  s p e c t r a  from H, , , He -*-Ar c o l l i s io n s
Á. Kövér, D. Varga, G. Szabó, D. B eren y i, I .  K ádár, S. R icz, and J .  Végh 
( in  Hungarian)
J u ly  15.
R o ta tin g  q u a s ip a r t i c le s  
S . F rauendorf
Z e n t r a l i n s t i t u t  f ü r  K ernforschung, R ossendorf, German D em ocratic R epublic  
Septem ber 2.
The q u asim o lecu la r s t a t e s  o f  th e  nuc leu s  and th e  i n t e r a c t i v  boron model
J . Cseh
( i n  Hungarian)
Septem ber 9.
N u c lea r methods in  m a te r ia l  sc ien ce
K. Bethge
I n s t i t u t  f ü r  K ernphysik d e r  Johan Wolfgand Goethe U n iv e r s i tä t  F ra n k fu r t 
am Main, FRG
Septem ber 16.
N u c lea r T racks and t h e i r  a p p l ic a t io n  ( t o  n u c le a r  p h y s ic s , r a d ia t io n  
p r o te c t io n ,  a rch eo lo g y , geo logy , space physics) .
S. A. D urrani
Departm ent o f  P h y s ic s , U n iv e rs ity  o f  Birmingham, Birmingham, UK 
Septem ber 30.
The e v a lu a tio n  o f  s p e c t r a  in  m a ss-sp e c tro m e tr ic  measurements 
J .  A n ta l
P h y s ic a l I n s t i t u t e ,  T ech n ica l U n iv e rs i ty , o f  B udapest, Hungary 
( in  H ungarian )
O ctober 7.
Development o f  in s tru m en ts  and com puter programs f o r  e le c tro n - s p e c tro s c o p ic
re s e a rc h
I . Csemy
( in  H ungarian)
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O ctober 21.
Problems in  th e  q u a n t i t a t iv e  g a s - a n a ly s is  by mass sp ec tro m e try
R. bobrozemsky
ö s te r r e ic h is c h e s  F orschungszentrum  S e ib e rs d o r f  Ges. MbH.
I n s t i t u t  f ü r  P h y s ik , Wien
O ctober 28.
New p r in c ip le s  and methods f o r  in p ro v in g  th e  pa ram ete rs  o f  n u c le a r  
m easuring in s tru m e n ts
J .  Gál
( in  H ungarian)
November 18.
D ire c t t e s t  o f  th e  co n stan cy  o f  fundam ental n u c le a r  c o n s ta n ts  u s in g  th e  
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